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INTRODUCTION 

Shooting Chart is included to aid the serviceman. 


1. CONTENTS OF THIS MANUAL. 

a. This Service Manual offers descriptive, oper¬ 
ational and adjustment information concerning the 
Victor Ten Key Printing Calculator. It consists of 
five Sections as follows: 

(1) Section I is the Introduction. 

(2) Section II contains a general description 
of the machine and how it operates from the oper¬ 
ator’s point of view. 

(3) Section III presents the Basic Arithmetical 
and Mechanical Principles involved in the design 
and function of the calculating mechanism. This 
Section also contains a detailed description of the 
mechanical functions of all parts and assemblies 
comprising this mechanism. 

(4) Section IV explains the recommended Ser¬ 
vice Maintenance Inspection and Lubrication Points. 
Sequence of Operation Charts describe the chron¬ 
ological order in which the parts and assemblies 
function during calculating problems. A Trouble 
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(5) Section V gives a recommended Disassem¬ 
bly, Reassembly, and Adjustment procedure of the 
calculating mechanism. 

2. HOW TO USE THIS MANUAL. 

a. Each section is subdivided into numerical 
and alphabetical designated paragraphs. The major 
paragraphs in the Sections are numerically num¬ 
bered, for example “l/* The next sub-paragraph 
would be designated “a”, l4 b” etc. Sub-paragraphs 
to this paragraph would be designated by numbers 
enclosed in parenthesis, such as (1), (2) etc. Sub¬ 
sequent sub-paragraphs would be prefixed as (a), 
(b) and so forth. The smallest sub-paragraphs 
would be designated (1) and (a). 

b. By designating the paragraphs in this manner 
a reference can be made to any particular para¬ 
graph. For example. Section III, Paragraph 1, (b), 
(2 3) would refer to the paragraph covering the Cal¬ 
culating Section Unit under Basic Mechanism in 
Section III. 

MACHINE CO. 1 
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SECTION II 
DESCRIPTION 


1. - THE VICTOR TEN KEY PRINTING 

CALCULATOR. 

a. DESCRIPTION OF THE MODEL. - The Ten 
Key Printing Calculator is fully automatic. After 
the factors of a problem have been entered, the 
machine will compute the problem and stop without 
further action on the operator’s part. 

(1) ADDITION AND SUBTRACTION. - The 
Calculating Selector Key must be in the “Plus” and 
“Minus” position so that the “Plus” and “Minus” 
sign appears on a white background below the opening 
in the keyboard cover. Entering of figures into the 
keyboard and operating the machine is accomplished 
in the same manner as on a conventional adding ma¬ 
chine. However, the minus key cannot be depressed 
unless a figure has been entered into the keyboard. 
Repeat addition and subtraction is achieved by moving 
the Repeat-Non-Add Key forward. It must be man¬ 
ually restored. 

(2) NON-ADD. - Figures may be printed but 
non-added by moving the Non-Add Key rearward 
after entering the figure. The motor will trip and 
the key will restore on each stroke. Non-Addition 
can only be used when the Calculating Selector Key 
is in “Plus” and “Minus” position. 

(3) AUTOMATIC TOTAL AND SUB-TOTAL. - 
The Printing Calculator cannot take a blank stroke. 
If the motor bar is depressed, without a figure 
being entered into the keyboard, the machine will 
auto-total or auto-sub-total. If the Total Selector 
Key is in “Total” position (See Figure 1) the ma¬ 
chine will auto-total. If the Total Selector Key is 
in “Sub-Total” position (See Figure 2) the machine 
will auto-sub-total. Thus, a total or sub-total may 
be taken by simply depressing the motor bar without 



entering a figure into the keyboard. It is also pos¬ 
sible to obtain a total or sub-total by moving the 
Total Key forward or rearward when the keyboard 
is clear. 


(4) MULTIPLICATION. - 
Simple multiplication is per¬ 
formed in the following manner. 

Ekample 213456 x 201. See 
sample tape. 

(a) Move Calculating Se¬ 
lector Key rearward. The “X” 
sign on a yellow background will 
appear beneath the keyboard 
cover opening. Take a clear total stroke to make 
sure machine is clear. See Figure 3. 

(b) Enter the “Multiplicand” 213456 into the 
keyboard and depress the motor bar. Machine will 
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single stroke and print the factor. 

(c) Enter the “Multiplier” 201 into the keyboard 
and depress the motor bar. Machine will print the 
factor and begin to automatically multiply. The 
next factor the machine will print will be the “Mul¬ 
tiplier Remainder.” Under normal conditions this 
would consist of two zeros. The next factor printed 
would be the “Product.” Machine will then cease 
operating. If the operator were to depress the stop 
key before the problem was completed the remaining 
digits of the “Multiplier” would print on the “Mul¬ 
tiplier Remainder” stroke. The digits remaining 
in the “Multiplier” due to a mechanical mal-func¬ 
tion would also print on this stroke. 


(5) CONSTANT MULTI¬ 
PLICATION. - Constant mul¬ 
tiplication is the multiplication 
of the same “Multiplicand” by 
different “Multipliers.” This 
can be accomplished by moving 
the Constant Key forward so 
that the letter “C” appears be¬ 
neath the keyboard opening. 

(See Figure 4). Ehter the “Mul¬ 
tiplicand” and “Multiplier.” 

The machine will compute the 
problem printing the four factors, 
the same as in simple multi¬ 
plication. The machine will 
then automatically print the 
repeat “Multiplicand.” Only 
the “Multiplier” must then be 
entered to compute the next 
problem. (See sample tape.) 

Moving the Constant Key back to its home position 
will release the repeat “Multiplicand.” 


X 

.00 T 

X 

9.75 

X 

.05 

X 

.00 

X 

48.75 T 

X 

9.75 

X 

.22 

X 

.00 

X 

214.50 T 

X 

9.75 

X 

.33 

X 

.00 

X 

321.75 T 


(b) Enter “Multiplicand” 
and “Multiplier.” 

(c) Machine will com¬ 
pute problem and print “Prod¬ 
uct” with “S” symbol. 

(d) Move Total Selection 
Key to “Total” Position. (See 
Figure 2). 

(e) Enter “Multiplicand” 
and “Multiplier” depressing 
the Minus Bar for each factor. 

(f) The machine will compute the second prob¬ 
lem as a “Negative Product” subtracting it from 
the first “Positive Product.” 

(7) DIVISION. - Division is performed in the 
following manner. Example 112256 -r- 1122. See 
sample tape. 

(a) Move the Calculating 
Selector Key forward until the 
-5- symbol appears beneath the 
opening in the keyboard cover. 

(See Figure 5). 

(b) Enter the “Dividend” 

112256 into the keyboard and 
depress the motor bar. Ma¬ 
chine will single stroke and 
print the factor. 

(c) Enter the “Divisor” 1122 into the keyboard 
and depress the motor bar. The machine will print 
the factor and begin automatically dividing. It will 





.00 T 

.24 

.24 

.00 

5.76 S 

.12 - 
.12 - 
.00 

4.32 T 


^VVWV^WVWVVW 



(6) NEGATIVE MULTIPLICATION. - It is pos¬ 
sible to subtract a product from a product. For 
example 24 x 24 minus (-) 12 x 12. See sample tape. 

(a) Move Total Selection Key to '‘Sub-Total” 
position. (See Figure 2). 



print the “Quotient” "1.00” and the "Remainder” 
".56 T”. See sample tape. If the problem does 
not contain a "Remainder” two zeros will print 
with the "TC” symbol. 
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(8) CONSTANT DIVISION. - 
Constant division is the dividing 
of different “Dividends” by the 
same “Divisor.” This is ac¬ 
complished by moving the Con¬ 
stant Key to “C” position and 
entering the factor. The ma¬ 
chine will compute the prob¬ 
lem printing the four factors 
and stop. After entering the 
next dividend the machine au¬ 
tomatically prints the “Con¬ 
stant Divisor” and computes 
the problem. See sample tape. 

(9) TOTAL TRANSFER. - 
The “Sum” of additions or sub¬ 
tractions can be multiplied or 
divided. See sample tapes. 


.00 T 
12,345.67 

-i- 1.12 

-i- 110.22 

1.03 T 

H- 22,423.52 

-r- 1.12 

-i- 200.21 

-i- .00 TC 

-r- 124.32 

-i- 1.12 

1.11 

-5- .00 TC 


(a) With the Calculating 
Selector Key in “Plus” and 
“Minus” position, list the fig¬ 
ures to be added or subtracted. 

(b) To Multiply, move 
Calculating Selector Key to “X” 
position, depress Total Trans¬ 
fer Key (See Figure 6) and then 
depress motor bar. The “Sum” 
will then become the “Multi¬ 
plicand.” 

(c) Enter the “Multiplier” 
and depress the motor bar. 



(d) To Divide, move Cal¬ 
culating Selector Key to “-S-” 
position, depress Total Trans¬ 
fer Key and then depress motor 
bar. The “Sum” will then be¬ 
come the “Dividend.” 

(e) Enter the “Divisor” 
and depress the motor bar. 

(10) CORRECTIONS. 

(a) If the wrong “Multi¬ 
plicand” or “Dividend” lias been 
entered into the keyboard and 
the motor bar depressed, clear 
the machine by entering the figure 
tiplier” or “Divisor.” 



4 1” as a “Mul- 


(b) If the motor bar is inadvertently depressed 
before the “Multiplier” or “Divisor” has been 
entered into the keyboard the machine will run and 
print continuously. The Stop Key (See Figure 7) 
must be depressed to stop the machine. The “Mul¬ 
tiplier” or “Divisor” can then be entered and the 
problem completed. 


(c) If the “Multiplier” or “Divisor” consists 
of only zeros, that is, no other digit was entered. 



the machine will complete its cycles after the stop 
key is depressed and the problem must be re-entered. 

CAUTION 

The keyboard and control keys, ex¬ 
cepting the Constant and Total Se¬ 
lection Keys, are locked during a 
calculating problem. Operating or 
attempting to operate the locked keys, 
while the machine is calculating, 
could conceivably cause the machine 
to miscalculate. Therefore, it is a 
good practice to consider all factors 
involved before the machine begins 
its calculating strokes. 

(11) SPECIAL APPLICATIONS. - There are 
so many special applications for which the Printing 
Calculator can be utilized that they cannot be men¬ 
tioned here. This information is published in a 
separate Sales Manual by the Sales Division of the 
Victor Adding Machine Co. 



Figure 7 - Stop Key. 
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SECTION III 
OPERATION 


1. BASIC ARITHMETICAL PRINCIPLES AND 
MECHANISM. 

a. BASIC ARITHMETICAL PRINCIPLES. - The 
Printing Calculator employs many basic arithmet¬ 
ical principles used in the Victor Portable Adding 
Machine line. Therefore, these principles will not 
be explained in this manual. Only the principles 
involving the calculating phases will be explained 
thereby making it essential that the reader be thor¬ 
oughly acquainted with the principles employed in 
“Addition” and “Subtraction.” 

(1) MULTIPLICATION. - Multiplication is re¬ 
peat addition of a given number to be added to itself 
any number of times proposed. There are three 
factors involved. 

(a) MULTIPLICAND. - The multiplicand is 
the number to be repeatedly added to itself. In the 
following example problem, “13” will be the mul¬ 
tiplicand. 

(b) MULTIPLIER. - The multiplier is the 
number signifying how many times the multiplicand 
“13” is to be added. The multiplier in this example 
problem will be “12”. 

(c) PRODUCT. - The product is the answer 
or the sum of the multiplicand “13” added the num¬ 
ber of times, “12”, signified in the multiplier. 

(1) By changing the denominational rela¬ 
tional order, units, tenths, hundreds, etc., between 


the multiplicand and the multiplier, the multiplicand 
may be added three times in order to arrive at the 
product. For mechanical reasons, the problem is 
worked from left to right. For example, to multiply 

“13” x “12”. 

13 Multiplicand 

12 Multiplier 

130 Multiplicand moved one column to the left and 
added once by the digit one in the multiplier. 

13 Multiplicand returned to first column and added 
once. 

13 Multiplicand added the second time by the digit 
two in the multiplier. 

156 Product, the sum of “13” added to itself “12” 
times. 

(d) The Printing Calculator utilizes three 
sets of counting wheels during a multiplication prob¬ 
lem. They will be referred to as registers. (See 
Figure 8). 

(1) The multiplicand is recorded in the “B” 
register. 

(2) The multiplier is recorded in the “A” 
register. 

(3) The product is recorded in the “C” 
register. 

(e) The calculating cam shaft will operate as 
a mechanical operator, automatically operating the 
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Seventh: The product is totaled out of the “C” 
register and printed. 

(f) Example problem "IS” x “12”. The 
positions of the calculating gears in the three reg¬ 
isters will be shown during each stroke and the 
denominational order relation of the “B” register 
to the “A” and “C” registers. 

(.1) Multiplicand “13” is entered into the 
keyboard which in turn sets the rack stops in the 
stop carriage. The motor is then tripped and the 
multiplicand is printed. On the return stroke the 
“B” register is engaged with the calculating racks 
and the multiplicand is entered into the register. 
The positions of the calculating gears are as follows: 


Figure 8 - Basic Calculating Components. 


1. Multiplier Index Pinion 

2. “A” Register 

3. “B” Register 

4. Calculating Rack 

5. Adding Rack 

6. Calculating Cam Shaft 

7. “C” Register (Accumulator) 


8. Keyboard 

9. Stop Carriage 

10. Adding Sector 

11. Type Sector 

12. Platen 

13. Carrying Pawl Latch 

14. Carrying Pawl 


machine after the multiplicand and multiplier have 
been entered into the machine. Various cams on 
the shaft will motivate, release or retain the cal¬ 
culating mechanism followers in position. The ma¬ 
chine will take seven basic strokes during a mul¬ 
tiplication problem. 

(1) Multiplication Strokes. 

First: The multiplicand is entered into the “B” 
register and printed. 

Second: The multiplier is entered into the “A” 
register and printed. 

Third: This is the calculating mechanism condi¬ 
tioning stroke. The calculating cam shaft is latched 
in calculating position, the “B” register is indexed 
and positioned in the correct denominational order 
for multiplying. The automatic motor trip is set. 

Fourth: This stroke begins the calculating or mul¬ 
tiplying strokes (repeat addition). The number of 
strokes will depend on the amount of denominational 
orders in the multiplier and the amount of digits 
contained in each order. On each machine stroke 
the multiplicand in the “B” register is added into 
the “C” register and one digit is counted out of the 
“A” register. The calculating cam shaft remains 
latched during these strokes. 

Fifth: After the calculations are completed the cal¬ 
culating cam shaft is released and the multiplicand 
is totaled out of the “B” register. 

Sixth: The multiplier remainder, if there is one, 
is totaled out of the “A” register and printed. If 
no remainder is present, two zeros will print. The 
calculating cam shaft is latched for this stroke. 


00000000000 “C” Register 
00000000013 “B” Register 
00000000000 “A” Register 

(2) Multiplier “12” is entered into the key¬ 
board and the rack stops set in the stop carriage. 
The motor is tripped and the multiplier is printed. 
The “A” register engages with the calculating racks 
on the return stroke and the multiplier is added 
into the register. Multiplier stops in the first two 
columns of the “A” register will be set. The posi¬ 
tion of the calculating gears are as follows: 

00000000000 ”C” Register 
00000000013 “B” Register 
00000000012 “A” Register 

(3) The motor will now be automatically 
tripped until the problem is completed. The “B” 
register will begin to index to the left on the second 
return stroke. It will complete its indexing to the 
left during the third stroke, and return to the right 
until the multiplier escapement dog contacts the 
set multiplier stop in the second column. The cal¬ 
culating cam shaft will be latched in calculating 
position. The position of the ”B” register is now 
in this relation to the ”C” and “A” registers. 

00000000000 “C” Register 
00000000013 “B” Register 

00000000012 “A” Register 

(4) The “B” register will engage the cal¬ 
culating racks in a sub-total action during the mul¬ 
tiplying strokes limiting the travel of the adding 
racks so that the multiplicand “13” is added into 
the “C” register once during each stroke. 

(5) The “A” register will act as a counter 
allowing the machine to take a stroke for each digit 
in the calculating gears of the first and second 
columns. One stroke in the second column and 
two strokes in the first column. As the calculating 
gears restore to zero position, the multiplier stops 
are restored and the “B” register is allowed to 
index to the right. For example, after the “1” has 
been counted out of the second column the “B” 
register will index to the right and the calculating 
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gears’ positions are as follows: 

00000000130 “C” Register 
00000000013 “B” Register 
00000000002 “A” Register 

(6) The “A” register will now allow the 
machine to take two strokes, counting the “2” out 
of the register and adding “IS” twice into the ”C” 
register. The calculating gears are now in this 
position: 

00000000156 “C” Register 
00000000013 “B” Register 
00000000000 “A” Register 

(7) The calculations are now complete and 
the machine must clear out any remaining factors. 
The calculating cam shaft is released from the cal¬ 
culating position and the multiplicand “13” is totaled 
out of the “B” register. All calculating gears are 
clear except the gears in the “C” register. 

00000000156 “C” Register 
00000000000 “B” Register 
00000000000 “A” Register 

(8) The next stroke is the multiplier re¬ 
mainder clear stroke. Its purpose is to total out 
any digits that may be present in the “A” register. 
If the “12” in the register failed to count out com¬ 
pletely or failed to count out at all, due to mech¬ 
anical failure, it would be totaled out and printed 
at this time. If no remainder is present, two zeros 
will print. Also, if the stop key was depressed 
before the problem was completed the remaining 
digits which had not been counted out would be 
cleared and printed at this time. 

(9) The last stroke is the product stroke. 
The product “156” is totaled out of the “C” reg¬ 
ister and printed. 

(10) The tape would appear as thus: 

x .13 

x .12 

x .00 

x 1.56 T 

(2) DIVISION. - Division is the process of 
finding out how many times a given number is con¬ 
tained in another given number. It is accomplished 
on the Printing Calculator by means of repeat sub¬ 
traction. There are four factors involved. 

(a) DIVIDEND. - The dividend is the number 
to be divided. In this example problem it will be 
“157”. 

(b) DIVISOR. - The divisor is the number 
which we wish to determine how many times it is 
contained in the dividend. In the example problem 
“13” will be the divisor. 


(c) QUOTIENT. - The quotient is the answer 
to how many times the divisor is contained in the 
dividend. 

(d) REMAINDER. - The remainder is the 
amount left over in the dividend after it has been 
divided by the divisor. It must necessarily be 
smaller than the divisor. 

(1) By changing the denominational order 
relation between the dividend and the divisor, the 
quotient can be obtained by subtracting the divisor 
three times from the dividend. For example “157” 
*r “13”. 

157 Dividend 

-130 Divisor moved one column to the left and sub¬ 
tracted once, recording “1” in the second 
column of the quotient. 

27 Amount left in the dividend. 

- 13 Divisor moved one column to the right and 

subtracted twice recording “2” in the first 

- 13 column of the quotient. 

1 Remainder which is the amount left in the 
dividend. 

12 Quotient. This is the number of times “13” 
can be subtracted from “157”. 

(e) The same three sets of register wheels 
are used during division as were used during mul¬ 
tiplication except in a different manner. (See Figure 
8 ). 

(1) The dividend is recorded in the “C” 
register. 

(2) The divisor is recorded in the “B” 
register. 

(3) The quotient is recorded in the “A” 
register. 

(4) The remainder is the amount from the 
dividend left in the “C” register. 

(f) The calculating cam shaft will automat¬ 
ically operate the machine after the divisor has 
been entered into the machine. 

(1) Division Strokes. 

First: The dividend is entered into the “C” reg¬ 
ister and printed. The index stops are set in all 
columns to the left of the third column. 

Second: The divisor is entered into the “B” reg¬ 
ister and printed. The divisor stops are set in the 
first and second columns and the register is indexed 
to the left until the first set divisor stop (second 
column) to the left contacts the first index stop 
(fourth column) to the right. The division escape¬ 
ment mechanism will then hold the “B” register in 
calculating position. The calculating cam shaft is 
latched during this stroke. 
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Third: This stroke begins the calculating or dividing 
strokes, which in reality are repeat subtractions. 
The divisor “13” in the “B” register will be sub¬ 
tracted from the dividend “157” in the “C” register 
on each machine stroke. The number of strokes 
the machine will take depends on how many times 
the divisor can be subtracted from the dividend. 

Fourth: After the calculations are completed the 
calculating cam shaft is released and the divisor 
is totaled out of the “B” register. 

Fifth: The quotient is totaled out of the “A” reg¬ 
ister and printed. 

Sixth: The remainder is totaled out of the “C” 
register and printed. 

(g) Example problem 157 13 

(1) The dividend “157” is entered into the 
keyboard, setting the rack stops in the stop car¬ 
riage. The motor is tripped and the dividend printed 
and added into the “C” register. The index stops 
are set in all columns to the left of the third col¬ 
umn. Only the positive or add wheels of the “C” 
register will be considered. 

(2) The divisor “13” is entered into the 
machine and the motor tripped. The “B” register 
is engaged with the calculating racks on the return 
stroke transferring the divisor from the stop car¬ 
riage to the register. The divisor stops are set in 
the first and second columns. The “B” register 
begins to index to the left until the divisor stop in 
the second column contacts the index stop in the 
fourth column. The calculating cam shaft is latched 
during this stroke. The position of the calculating 
gears and registers is as follows: 

00000000157 “C” Register 
00000000013 “B” Register 

00000000000 “A” Register 

(3) The calculating cam shaft will now as¬ 
sume control of the machine and direct the ma¬ 
chine to begin subtracting “13” in the “B” register 
from the “157” in the “C” register. The “B” 
register will engage the calculating racks in a sub¬ 
total action subtracting “13” during each stroke. 
Inasmuch as the cam shaft has no means of pre¬ 
determining how many times “13” can be subtracted 
from “157” it will continue to subtract until an 
over-subtraction occurs and a credit balance is 
reached in the “C” register. In this instance it 
will occur on the second stroke. During each sub¬ 
traction stroke “1” is counted into the “A” register. 
The positions of the gears and registers are as 
follows: 

First Calculating Stroke 

00000000027 “C” Register 
00000000013 “B” Register 

00000000010 “A” Register 


Second Calculating Stroke 

99999999896 “C” Register in Credit 
Balance 

00000000013 “B” Register 

00000000020 “A” Register 

(4) The credit balance total in the “C” 
register will motivate a mechanism which will 
release the automatic subtract mechanism and the 
machine will take one stroke adding the “13” back 
into the “C” register. This is referred to as an 
add-back stroke. During the stroke “1” is counted 
out of the “A” register and the “B” register is 
indexed one column to the right by the escapement 
mechanism. The gears and registers are now in 
these positions: 

Add-Back Stroke 

00000000027 “C” Register 
00000000013 “B” Register 
00000000010 “A” Register 

(5) The machine will now start subtracting 
“13” from “27” until such time as an over sub¬ 
traction occurs. In this instance it will occur during 
the third subtraction. The same sequence will take 
place; “1” will be counted into the “A” register on 
each subtract stroke and one will count out of the 
“A” register on the add-back stroke. 

Third Calculating Stroke 

00000000014 “C” Register 
00000000013 “B” Register 
00000000011 “A” Register 

Fourth Calculating Stroke 

00000000001 “C" Register 
00000000013 “B” Register 
00000000012 “A” Register 

Fifth Calculating Stroke 

99999999987 “C” Register in Credit 
Balance 

00000000013 “B” Register 
00000000013 “A” Register 

Add-Back Stroke 

00000000001 “C” Register 
00000000013 “B” Register 
00000000012 “A” Register 

(6) The calculating cam shaft was unlatched 
during the add-back stroke. The machine will then 
proceed to total out the divisor “13” during the 
next machine stroke. The quotient “12” will total 
out of the “A” register and print during the next 
stroke. The remainder “1” will total out and print 
from the “C” register during the final machine 
stroke. The tape will appear as thus: 
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X. 

1.57 

sition. 

T- 

.13 


-s- 

.12 

(2) The calculating signal type is positioned 


.01 T 

to print the “X” signal. 


b. BASIC MECHANISM. - The following para¬ 
graphs will describe and explain in detail the indi¬ 
vidual actions of the parts and assemblies com¬ 
prising the calculating mechanism. The order in 
which the parts are described is, for the most 
part, in sequence with the numerical number of 
their controlling calculating cam and not necessarily 
their sequence of operation during a problem. A 
Sequence of Operation Chart in Section IV will des¬ 
cribe their function in sequence during a problem. 

(1) CALCULATING SELECTOR KEY. - The 
calculating selector key has three positions. The 
center, or normal position, is used for addition and 
subtraction. The key is moved to the rear position 
for multiplication and the forward position for 
division. The position of the selector key predeter¬ 
mines the calculating cycle the machine will follow. 
See Figure 9. 



(3) The calculating cam shaft is shifted 
.050” to right. 

(4) The calculating selector feed pawl con¬ 
trol arm is released, partially conditioning the cal¬ 
culating cam shaft feed pawl. The index stop control 
slide is also partially conditioned but will not func¬ 
tion during the problem. 

(5) The calculating cam shaft link, which 
is part of the calculating cam shaft shift assembly, 
will position the calculating count arm and pawl for 
negative (count-out) counting. 

(6) The auto-total selection dog trip is re¬ 
leased and moved rearward to the total transfer 
position. 

(1) The identification slide is moved rear¬ 
ward so that the *‘X” signal appears in the key¬ 
board opening. 

(c) DIVISION. - Moving the selector key to 
the forward detent position (see Figure 12) will 
condition the controls for a division problem. The 
following parts are affected. 

(1) The non-add key is locked in home po¬ 
sition. 

(2) The calculating signal type is positioned 
to print the 11 4-” signal. 

(3) The calculating selector feed pawl con¬ 
trol arm is released, partially conditioning the cal¬ 
culating cam shaft feed pawl. The index stop control 
slide is also partially conditioned. 


Figure 9 - Calculating Selector Key in Normal Position. 


1. Non-Add Key Lock 

2. Calculating Selector Key 

3. Calculating Selector Feed 
Pawl Control Arm 

4. Calculating Selector Detent 

5. Non-Add Key Shaft Arm 

6. Non-Add Key Lock Restore 
Spring 

7. Signal Control Shaft Arm Link 


8. Calculating Selector 
Lock Cam Lever 

9. Stud on Total Control 
Cam Arm 

10. Auto-Total Drive Yield 
& Arm 

11. Control Cam #2 

12. Calculating Cam 

13. Calculating Selector Lock 


(4) The cam shaft shift link is moved away 
from the calculating count arm and pawl allowing 
it to count both negative and positive, (Count-in and 
count-out) during the problem. 

(5) The auto-total selection dog trip is re¬ 
leased and moved forward to the sub-total transfer 
position. 


(a) ADDITION AND SUBTRACTION. - The 
selector key remains in normal position for addition 
and subtraction problems. The detent stud on the 
selector key locates in the center notch of its detent. 
All computing is accomplished in the “C M register 
and the calculating controls remain inoperative. 

(b) MULTIPLICATION. - Moving the selector 
to the rear detent position (see Figure 11) will 
condition the calculating controls for a multiplication 
problem. The following parts are affected: 

(1) The non-add key is locked in home po- 


(6) The identification slide is moved for¬ 
ward so that the signal appears in the key¬ 

board opening. 

(d) CALCULATING SELECTOR LOCK. - The 
calculating selector lock engages the calculating 
selector key during each machine stroke. During 
calculating problems it remains engaged during the 
entire problem. See Figure 9. 

(1) With the calculating selector key in nor¬ 
mal position the lock is held in a restored position 
by the calculating selector lock cam lever. Spring 
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tension on the Lock cam lever tends to pivot the 
lever clockwise, when viewed from the left and its 
follower engages an opening in the calculating cam. 
During an addition or subtraction stroke a stud on 
the auto-total drive arm contacts the rear of the 
selector lock cam lever, pivoting the lever counter¬ 
clockwise. The lock is released and spring tension 
engages the lock into the middle notch of the cal¬ 
culating selector key. The lock cam lever is re¬ 
leased at the end of the machine stroke and spring 
tension restores the lever which in turn restores 
the lock. 

(2) During calculating problems, the fol¬ 
lower of the calculating selector lock cam lever is 
raised by the calculating cam on the cam shaft. The 
actions of the lever and the lock are then identical 
as described above, except the lock will remain in 
a lock position during the entire problem. Upon 
completion of the problem the cam shaft will have 
completed its rotation and the lock cam lever fol¬ 
lower will again drop into the cam opening releasing 
the lock. 



Figure 10 - Calculating Signal Type Sector Positioning. 


1. Calculating Signal Type 
Sector 

2. Signal Type Sector Crank 

3. Set Screw 

4. Signal Control Shaft 

5. Signal Control Shaft Arm 


6. Signal Control Shaft Arm 
Link 

7. Left Outer Frame 

8. Left Control Frame 

9. Left Accumulator Frame 
10. Type Sector Shaft 


(2) NON-ADD KEY LOCK. - The non-add key 
lock pivots around a stud on the left outer frame. 
A spring, attached to the rear of its pivot point, 
tends to swing the lock downward until a notch at its 
front end engages the detent stud on the calculating 
selector key. Moving the selector key in either 


direction will cause the detent stud to cam the front 
of the lock downward. The rear of the lock is raised 
and a notch engages the roller on the non-add shaft 
arm assembly locking the non-add key. The non¬ 
add key will remain locked until the selector key 
is returned to normal position. See Figure 9. 

(3) CALCULATING SIGNAL TYPE SECTOR. - 
The calculating signal type sector is located imme¬ 
diately to the left of the last bank numerical type 
sector. The sector is turned rearward in order to 
print the "X” signal and forward the signal. 

It is rectified the same as the other sectors. See 
Figure 10. 

(a) The signal control shaft arm link runs 
parallel with the left outer frame. The front end 
of the link attaches to a stud on the calculating se¬ 
lector key. The rear end attaches to the signal 
control shaft. (See Figure 9). The signal control 
shaft protrudes through the left outer, left control 
and left accumulator frames. The signal type sector 
crank is attached to the right end of the shaft. A 
stud on the crank is engaged in a slot in the signal 
sector. Thus, any rotational movement of the shaft 
will turn the signal sector. 

(b) Moving the selector key rearward or for¬ 
ward moves the link, which in turn, will rotate the 
shaft. The signal sector is then turned forward or 
backward according to the movement of the selector 

key. 


(4) CALCULATING CAM SHAFT SHIFT AS¬ 
SEMBLY. - The calculating cam shaft shift assem¬ 
bly consists of two parts; the cam shaft shift link 
and the cam shaft shift. See Figure 11. 



Figure 11 - Positioning of Calculating Cam Shaft for 
Multiplication. Side View. 

1. Cam Shaft Shift in Multiply 6. Outer Calculating Slide 


Position 

2. Cam Shaft Shift Link in 
Multiply Position 

3. Calculating Cam Shaft 
Locator Cam 

4. Calculating Cam Shaft 
Locator Link Roller 

5. Calculating Cam Shaft 
Spring 


Frame 

7. Multiplier Index Pinion Locator 

8. Trip Ratchet Shaft Feed Disc 

9. Calculating Count Arm & Pawl 
in Multiply Position 

10. Calculating Selector Key 
in Multiply Position 

11. Calculating Selector Key 
Detent 
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(a) The cam shaft shift link attaches to a stud 
near the bottom of the calculating selector key. 
Moving the selector key rearward, for multiplication, 
moves the link forward positioning the vertical ear 
on the link against a stud on the calculating count 
arm and pawl assembly. This causes the count 
and arm assembly to tilt forward to its negative 
counting position. (See Figure 11). On each machine 
stroke that the counting mechanism functions the 
front counting pawl will contact the stud on the trip 
ratchet shaft feed disc rotating the shaft clock¬ 
wise, when viewed from the left. Moving the selector 
key forward, for division, will move the link away 
from the count arm and pawl assembly freeing it 
for both positive and negative counting. (See Fig¬ 
ure 12). For a more detailed description of the 
count arm and pawl actions, refer to paragraph 
(13). 



Figure 12 - Positioning of Calculating Cam Shaft for 
Division. Side View. 

1. Cam Shaft Shift in Divide 3. Calculating Count Arm & Pawl 

Position in Normal Position 

2. Cam Shaft Shift Link in 4. Calculating Selector Key 

Divide Position in Divide Position 

(b) The cam shaft shift pivots on the outer 
calculating slide assembly frame. The top of the 
shift attaches to the shift link and is pivoted by the 
motion of the link. The forward motion of the link, 
when the selector key is moved to the multiplication 
position, pivots the shift forward. The bottom arm 
of the shift is then raised and the end of the arm, 
which is cut at an angle, moves between the outer 
calculating slide frame and a shoulder on the cal¬ 
culating cam shaft. (See Figure 12). The shaft is 
shifted .050’* to the right and will remain in this 
position until the selector key is moved back to 
normal. (See Figure 13). Moving the selector key 
forward to the normal position, moves the shift 
link rearward. The top arm of the shift then moves 
downward and the end of the arm, which is also 
cut at an angle, will move between the outer cal¬ 
culating frame and the flat tension spring. The 
calculating cam shaft will be moved leftward .050” 
to its original position. (See Figure 13). Moving 
the selector key to its division position will not 
affect the cam shaft. 



Figure 13 - Positioning of Calculating Cam Shaft for 
Multiplication. Front View. 

1. Calculating Cam Shaft 4. Cam Shaft Shift (Upper Arm) 

2. Calculating Cam Shaft Spring 5. Cam Shaft Shift (Lower Arm) 

3. Outer Calculating Slide Frame 6. Calculating Cams 

(5) CALCULATING SELECTOR FEED PAWL 
CONTROL ARM. - The calculating selector feed 
pawl control arm pivots on a bearing on the left 
outer frame. A stud at its front end contacts the 
bottom of the calculating selector key. A stud at 
the rear end extends inward through the left outer 
frame and under the index stop control slide latch 
and calculating cam shaft feed pawl. Moving the 
selector key to either multiply or divide position 
will release the control arm and the weight of the 
rear stud will cause the control arm to pivot coun¬ 
ter-clock-wise, when viewed from the left. This 
action partially conditions the feed pawl and the 
slide latch allowing them to rest on a stud on the 
calculating cam shaft feed pawl control. See Fig¬ 
ures 16, 17 and 32. 

(6) CALCULATING CAM SHAFT FEED PAWL 
CONTROL. - The calculating cam shaft feed pawl 
control pivots on the same stud as the auto-total 
pivot on the inner side of the left outer frame. A 
stud at the bottom of the rear arm of the control 
extends to the left under the calculating cam shaft 
feed pawl and the index stop control slide latch. The 
front arm of the control is aligned beneath the cal¬ 
culating cam shaft feed pawl trip, which operates 
in conjunction with the stop carriage restoring arm 
and above the vertical arm of the multiplicand cal¬ 
culating slide lock. (See Figure 15, 16, 17 and 32). 

(a) Spring tension on the multiplicand cal¬ 
culating slide lock tends to pivot the control towards 
the rear. It is prevented from turning by the cal¬ 
culating cam shaft feed pawl trip. When the first 
digit of the ‘‘Multiplicand” or ‘‘Dividend” is entered 
into the keyboard, the action of the stop carriage 
moves the calculating cam shaft pawl trip off the 
top surface of the front arm of the calculating cam 
shaft feed pawl control. The spring tension on the 
multiplicand calculating slide lock will then pivot 
the control rearward. This same action occurs 
when either a “Multiplier” or “Divisor” is entered 
into the keyboard. 

(b) The pivoting action of the control lowers 
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the stud at the bottom of its rear arm allowing the 
calculating cam shaft feed pawl to drop into position 
to feed the calculating cam shaft on the next machine 
stroke. This action occurs during both Multiplication 
and Division. In Division only, the index stop control 
slide latch will also drop conditioning the latch to 
index the index stop bracket on the first stroke. 
This action is controlled by the calculating cam 
shaft position. (See Figures 32 and 33.) 

(7) AUTO-TOTAL PIVOT. - The auto-total 
pivot turns on the same stud as the calculating cam 
shaft feed pawl control. It is under tension to pivot 
towards the rear but is arrested by the auto-total 
pivot control, which is secured to the stop carriage 
restoring arm. Entering of the first digit of the 
Multiplicand or Dividend moves the auto-total pivot 
control off the top surface of the pivot allowing the 
pivot to turn toward the rear. This same action 
occurs when a Multiplier or Divisor is entered into 
the keyboard. (See Figure 14). 



towards the front setting the controls for a non¬ 
auto-total stroke. The total key is locked by the 
total and non-add lever, which is allowed to pivot 
under spring tension when the auto-total cam pivot 
arm and link are turned. The minus key lock is re¬ 
leased and the minus key may be depressed. 

(8) MULTIPLICAND CALCULATING SLIDE 
LOCK. - The multiplicand calculating slide lock 
pivots on a bearing between the outer calculating 
slide assembly frame and a bracket on the left side 
of the base. (See Figure 15). The purpose of the 
slide lock is to retain the multiplicand calculating 
slide in home position when a blank total is taken 
with the calculating selector key in ,f X” position. 
The lock is under constant spring pressure to swing 
upward. The vertical arm on the lock is aligned 
beneath the front arm of the calculating cam shaft 
feed pawl control. The lock is held in a restored 
position until a figure is entered in the keyboard 
and the calculating cam shaft feed pawl trip releases 
the feed pawl control. See paragraph (6). 



Ftgure 14 - Auto-Total Pivot Action when Figure is entered 
into Keyboard. 


1. Left Control Frame 

2. Stop Carriage Restoring Arm 

3. Auto-Total Pivot Control 

4. Left Outer Frame 

5. Auto-Total Pivot Assembly 

6. Pivot Stud (On Left Outer 
Frame) 

7. Spring (On Auto-Total Pivot 
Assembly) 

8. Stud (On Auto-Total Pivot 
Assembly) 

9. Guide Stud (On Left Outer 
Frame) 


17. Right Outer Frame 


10. Air Check Bracket 

11. Drive Link (On Drive Link 
Assembly) 

12. Drive Link Shaft (On Drive 
Link Assembly) 

13. Left Control Support 

14. Right Control Support 

15. Auto-Total Cam Pivot Arm 
(On Auto-Total Cam Pivot 
Assembly) 

16. Auto-Total Cam Pivot Link 
(On Auto-Total Cam Pivot 
Assembly) 


(a) A stud at the bottom of the rear arm of 
the pivot contacts a link on the auto-total drive 
link shaft turning the shaft forward. The auto-total 
cam pivot arm and link is secured to the right end 
of this shaft and turns with the shaft. (See Figures 
45 and 46). 

(b) The motor contact pivot and latch is linked 
to the auto-total cam pivot arm and link and is swung 


Figure 15 - Multiplicand 

1. Multiplicand Slide Lock 

2. Multiplicand Slide Lock 
Spring 

3. Multiplicand Calculating 
Add Slide 

4. Calculating Feed Pawl 
Control 

5. Calculating Cam Shaft Feed 
Pawl Trip 

12. Left 


Calculating Slide Lock Action. 

6. Auto-Total Pivot Control 

7. Stop Carriage Restoring Arm 
Assembly 

8. Stop Carriage 

9. Calculating Cam Shaft Feed 
Pawl 

10. Calculating Selector Feed 
Pawl Control Arm 

11. Left Control Frame 
Outer Frame 


(a) During a multiplication problem, the slide 
lock will raise when the Multiplicand is entered 
into the keyboard. The #6 cam on the calculating 
cam shaft will be in position to allow the multipli¬ 
cand and divisor calculating add slide #3 to move 
rearward and engage the “B” register into mesh 
with the calculating racks. Thus, the Multiplicand 
will be entered into the register. The slide lock 
will also raise when the Multiplier is entered into 
the keyboard but the #6 cam will not be in position 
to allow the slide to engage the “B” register. 

(b) During a division problem, the slide will 
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raise when the Dividend is entered into the keyboard 
but the #7 cam will not allow the slide to engage the 
“B” register. After the first machine stroke the 
lock will be raised when the Divisor is entered into 
the keyboard and the #7 cam will now be in position 
to allow the multiplicand and divisor calculating add 
slide to engage the register and enter the Divisor 
into the “B” register. 

(9) CALCULATING CAM SHAFT FEED 
PAWL. - The calculating cam shaft feed pawl at¬ 
taches to the motor drive crank. When the main 
shaft turns forward the pawl moves rearward. On 
the main shaft return stroke the pawl moves for¬ 
ward. The top arm of the feed pawl has three steps. 
These steps contact various studs as the pawl moves 
back and forth causing the pawl to raise and lower. 
The lower arm of the pawl is aligned with the #14 
calculating cam shaft feed pawl ratchet. See Fig¬ 
ures 16 and 17. 



Figure 16 - Calculating Cam Shaft Feed Pawl Action 
when not Feeding Cam Shaft. 

1. Calculating Cam Shaft Feed 5. Calculating Cam Shaft 
Pawl in Home Position 

2. Calculating Cam Shaft Feed 
Pawl in Rear Position 

3. Stud on Calculator Selector 
Feed Pawl Control Arm 

4. Calculating Feed Pawl Control 8. Motor Drive Crank 

9. Calculating Selector Key in Normal Position 


Feed Ratchet 

6. Motor Drive Link 

in Restored Position 

7. Motor Drive Link at the End 
of Forward Stroke 


(a) When the feed pawl is in home position 
and the selector key is in normal position, the feed 
pawl is supported by the studs on the calculating 
selector feed pawl control arm and the calculating 
cam shaft feed pawl control. Due to the fact that 
adjustment studs are used on the feed pawl control, 
the feed pawl may only rest on the selector feed 
pawl control arm. During a machine stroke the 
front step of the feed pawl will contact the stud on 
the control arm and raise the pawl. As long as the 
selector key remains in normal position the feed 
pawl cannot contact the feed ratchet on the main 
shaft. 

(b) If the calculating selector key is moved 
to either the multiply or divide position, the selector 
feed pawl control arm is released and the feed pawl 
will rest on the cam shaft feed pawl control stud. 


On some machines this will be perceptible, depending 
on the diameter of the stud on the feed pawl control. 
If a blank total is taken at this time, before entering 
the multiplicand or dividend, the stud on the feed 
pawl control will prevent the feed pawl from feeding 
the calculating cam shaft. 

(c) Entering the first digit in the multiplicand 
or dividend (also the multiplier or divisor) will 
release the feed pawl control. (See paragraph (6)). 
The feed pawl will rest on the limit stud and will 
be lifted on the forward main shaft stroke as the 
front step contacts the limit stud. On the return 
main shaft stroke the pawl will be lowered as the 
limit stud contacts the middle step. The lower arm 
on the pawl will contact the tooth on the cam shaft 
feed ratchet and the shaft will be rotated one detent 
position which is 72 degrees. 

(d) After the multiplier or divisor stroke, the 
feed pawl rides on the stud of the cam shaft feed 
pawl control. The calculating cam shaft will now 
be in the third detent position and the ratchet teeth 
for the next three positions are longer than the teeth 
for the first two positions. Consequently, the feed 
pawl can contact the teeth and feed the cam shaft 
while riding on the cam shaft feed pawl stud. The 
shaft will rotate on each machine stroke except the 
calculating and multiplier remainder clear strokes. 
In these two instances, the cam shaft is latched and 
the feed pawl cannot contact the ratchet tooth. 



Figure 17 - Calculating Cam Shaft Feed Pawl Action 
when Feeding Cam Shaft. 

1. Rear Step on Calculating 3. Front Step on Calculating 

Cam Shaft Feed Pawl Cam Shaft Feed Pawl 

2. Middle Step on Calculating 4. Calculating Cam Shaft Feed 

Cam Shaft Feed Pawl Pawl Limit Stud 


(10) CALCULATING CAM SHAFT. - The cal¬ 
culating cam shaft takes over operation of the ma¬ 
chine after the Multiplier or Divisor has been en¬ 
tered and the motor bar tripped. Movement of all 
parts and assemblies during the machine strokes 
are either directly or indirectly controlled by the 
calculating cams on the shaft. The shaft transverses 
the bottom of the machine and is supported by the 
outer calculating slide assembly frame at its left 
end and a support bracket at its right end. The shaft 
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has thirty-six numerically numbered cams. Some 
cams function only on multiplication or division 
while other cams function during both problems. 
The cams for the most part are irregular in shape 
and as they revolve they contact the followers of 
the calculating parts. Some cams are in constant 
contact with their followers, but as the outer diam¬ 
eter of the cam increases or decreases the follower 
is moved. The cams are held in a locked position 
on the shaft by two keyway slots. They are aligned 
laterally with the followers by the shifting of the 
cam shaft. The shaft is shifted .050** to the right 
by the calculating cam shaft shift, when the calcul¬ 
ating selector key is moved to the “X** position. 
It is returned to normal position when the selector 
key is moved to normal or division position. 

(a) The individual cams will be identified and 
a brief description of the functions of the calculating 
mechanism they control will be given at this time. 
For a more detailed description of the calculating 
mechanism they affect refer to the paragraph listed 
at the end of each paragraph. 



Figure 18 - Cam Shaft Locator Link Roller in Multiplication 
& Division Detent Position. 

1. Cam Shaft Locator Link Roller 4. Constant Pivot Assembly 

2. Cam Shaft Locator Link 5. Constant Pivot Detent 

3. Cam Shaft Locator Link Spring 6. Horizontal Line 


0 CAM #1 CALCULATING CAM SHAFT 
LOCATOR CAM. - The locator cam has five teeth 
which divide it into five detent positions spaced 72 
degrees apart. On certain machine strokes the cam 
shaft is fed one detent position. (See Figure 18). 
During the calculating strokes the shaft is latched 
16-1/2 degrees short of the next detent position. 
(See Figure 19). This also occurs during the mul¬ 
tiplier remainder clear stroke. The spring pressure 
on the cam shaft locator link roller holds the cam 


shaft in each rotational position. During a division 
problem the roller will locate on the rear of the 
second tooth during the calculating strokes. (See 
Figure 19). In a multiplication problem it will lo¬ 
cate on the rear of the third tooth during the cal¬ 
culating strokes, (see Figure 20), and the rear of 
the fourth tooth during the remainder clear stroke. 
(See Figure 21). On all other strokes the roller 
will rest in one of the five detent positions. The 
shaft rotates clock-wise, when viewed from the left. 
During a constant problem the detent and calculating 
positions of the shaft is advanced 16-1/2 degrees. 
This is accomplished by moving the locator link 
roller position forward. (See Figures 22, 23 and 24). 

(2) CAM #2 MULTIPLIER TOTAL. - The 
#2 cam has one opening which will face the follower 
of the #1 calculating slide during the multiplier re¬ 
mainder clear stroke. The calculating cam shaft 
is being held in a latched position during this stroke 
and the calculating slide engages the *'A" register 
in a total action. The purpose of this action is to 
clear out any remainder of the multiplier that may 
be present through curtailment by the stop key or 
mechanical malfunction. See paragraph b, (24). 

(3) CAM #3 QUOTIENT TOTAL. - Cam #3 
also allows the #1 calculating slide to engage the 
"A” register in a total action. The cam has one 
opening which faces the slide follower during the 
fifth stroke of a division problem. The Quotient of 
the problem is obtained by totaling the “A” reg¬ 
ister. See paragraph b, (12) and (23). 

(4) CAM #4 MULTIPLIER ADD CAM. - The 
#4 cam permits the #2 calculating slide to engage 
the “A” register with the calculating racks in an 
add action during the second return stroke. The 
Multiplier is transferred from the stop carriage to 



Figure 19 - Cam Shaft Locator Link Roller in Division Calculating 
Position. 

1. Cam Shaft Locator Link Roller 16|° short of Third Detent 
Position 
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the register at this time. The calculating count arm 
latch follower aligns with the cam during multipli¬ 
cation. The small notch in the cam allows the latch 
follower to drop and release the counting mechanism. 
This action occurs at the very end of the calculating 
mechanism conditioning stroke. The latch follower 
also drops in the calculating slide opening in the 
cam during the multiplier add stroke but has no 
effect on the "A” register as it is in mesh at this 
time. See paragraph b, (13) and (23). 

(5) CAM #5 QUOTIENT ADD. - The #5 cam 
has only one function and that is to release the count¬ 
ing mechanism at the end of the divisor add stroke. 
The quotient is obtained by counting in and out of 
the “A” register. See paragraph b, (13). 

(6) CAM #6 MULTIPLICAND ADD CAM. - 
The #6 cam releases the #3 calculating slide allowing 
it to engage the “B” register with the calculating 
racks in an add action. The Multiplicand is trans¬ 
ferred from the stop carriage to the register in this 
manner during the first return stroke. The calcul¬ 
ating selector lock cam lever follower also aligns 
with the cam during multiplication only. The cal¬ 
culating selector key remains locked during a cal¬ 
culating problem until the lock cam lever follower 
drops into the notch in the cam at the completion 
of the problem. See paragraph b, (1) and (2 3). 

(7) CAM #7 DIVISOR ADD. - The #7 cam 
allows the #3 calculating slide to engage the “B’* 
register with the calculating racks in an add action 
in order to transfer the Divisor from the stop car¬ 
riage to the register. The calculating selector lock 
cam lever aligns with this cam during both division 
and multiplication problems. See paragraph b, (1) 
and (2 3). 



Figure 20 - Cam Shaft Locator Link Roller in Multiplication Cal¬ 
culating Position. 

1. Cam Shaft Locator Link Roller 16^° short of Fourth Detent 
Position 


(8) CAM #8 MULTIPLICAND SUB-TOTAL. - 
The #8 cam allows the #4 calculating slide to engage 
the “E” register with the calculating racks in a sub¬ 
total action during the multiplication calculating 
strokes. The cam has two openings opposite to each 
other. The smaller opening faces the slide follower 
during the calculating strokes. The large opening 
will face the slide follower when the calculating 
cam shaft is in constant position and allows the 
slide to engage the register in a sub-total action 
when printing the Multiplicand Constant. The cal¬ 
culating selector lock cam lever follower aligns 
with the cam on division problems only. See para¬ 
graph b, (12), (2 3) and (32). 



Figure 21 - Cam Shaft Locator Link Roller in Multiplier Remainder 
Clear Position. 

1. Cam Shaft Locator Link Roller 16i° short of Fifth Detent 
Position 


(9) CAM #9 DIVISOR SUB-TOTAL. - The 
#9 cam releases the #4 calculating slide engaging 
the “B* 1 register in a sub-total action during the 
division calculating strokes. The cam also releases 
the slide engaging the register in a sub-total action 
when printing the Divisor Constant. See paragraph 
b, (12), (23) and((32). 

(10) CAM #10 MULTIPLICAND TOTAL. - 
The #10 cam has two openings opposite each other. 
The larger opening faces the #5 slide follower during 
the calculating and multiplicand total strokes. Dur¬ 
ing the calculating strokes the #5 slide will assist 
the #4 slide in engaging the “B” register. During 
the multiplicand total stroke it will release the #5 
slide and engage the “B M register in a totaling 
action. During a constant problem, the advancing 
of the cam shaft 16-1/2 degrees will move the larger 
opening past the slide follower so that the multi¬ 
plicand will not be totaled out. The smaller opening 
will face the #5 slide follower during the Multiplicand 
constant printing stroke and will allow the slide to 
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assist the #4 slide. See paragraph b, (12), (23) 
and (32). 

(H) CAM #11 DIVISOR TOTAL. - The #11 
cam has one large opening which faces the #5 slide 
during the calculating and divisor total strokes. 
During the calculating strokes, the #5 slide assists 
the #4 slide to engage the *'B” register, while on 
the divisor total stroke the #5 slide engages the 
"B” register in a total action. In constant division 
the opening in the cam does not align with the slide 
follower and the register is prevented from totaling 
out. See paragraph b, (12), (23) and (32). 

(1_2) CAM #12 INDEX CONTROL STOP 
LATCH. - The purpose of this cam is to hold the 
index stop setting mechanism inoperative during 
multiplication. The latch is refrained from aligning 
with the index slide. See paragraph b, (14). 

(13) CAM #13 INDEX STOP. - The #13 cam 
has one low portion in its diameter. This portion 
locates beneath the index stop control slide latch 
when the dividend is being entered. This allows 
the index stop control slide latch to drop downward 
far enough to be engaged by the index stop control 
slide on the first main shaft stroke and motivate the 
index stop setting mechanism. See paragraph b, (14). 

(14) CAM #14 CALCULATING CAM SHAFT 
FEED PAWL RATCHET. - The ratchet has five 
teeth, one for each detent position on the locator 
cam. The first two teeth are shorter than the re¬ 
maining three. The purpose of this is so that the 
feed pawl will not contact either of the first two 
teeth when the machine is being used in non-cal¬ 
culating problems or when a blank calculating total 
stroke is taken. The feed pawl can only engage these 



Figure 22 - Cam Shaft Locator Link Holler in Constant Detent 
Position. 

1. Cam Shaft Locator Link Roller 2. Horizontal Line 


teeth when the calculating selector key is positioned 
to either calculating position and a factor has been 
entered into the keyboard. See paragraph b, (9). 

(15) CAM #15 AND #16 NON-PRINT AND 
PAPER FEED. - These two cams control the paper 
carriage printing and paper feeding. The #15 cam 
is aligned with the printing link control slide during 
multiplication and the #16 cam during division. The 
machine will only print the factors and feed the 
paper during a printing stroke. During other ma¬ 
chine strokes the printing links are disengaged. 
This occurs when the greater diameter of the cams 
contact the printing link control slide and move it 
rearward. See paragraph b, (15). 

(16) CAM #17 INDEX CONTROL. - This 
cam controls the indexing mechanism for the “B” 
register. The cam has one tooth which contacts the 
index control lift arm, lifting the index control into 
indexing position. This occurs during the second 
return stroke during all calculating problems. See 
paragraph b, (16). 



Figure 23 - Cam Shaft Locator Link Roller in Constant Division 
Calculating Position. 

1. Cam Shaft Locator Link Roller 33° short of Third Detent Position 


(17) CAM #18 INDEX STOP RESET. - This 
cam resets all index stops in a division problem 
during the divisor total (“B”) stroke. During a 
multiplication problem, it resets the highest order 
index stop during the calculating controls setting 
stroke. See paragraph b, (14). 

(L8) CAM #19 AND #20 LOCK PLATE. - 
The #19 cam lifts the rack stop plate allowing the 
racks to move rearward during multiplication cal¬ 
culating problems. This is necessary after the stop 
carriage has been restored. The #20 cam performs 
the same function during division problems. The 
“C” register controls raise the plate during the 
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•*C" register controls raise the plate during the 
product and remainder strokes. See paragraph 
b, (17). 

(1^9) CAM #20A INDEX CONTROL DRIVE 
ARM LOCK SLIDE. - The cam holds the index con¬ 
trol drive arm lock slide in a restored position 
during a multiplication stroke. The purpose of this 
is to keep the lock from interfering with the index 
drive control arm. See paragraph b, (18). 

(20) CAM #21 HIGH ORDER INDEX STOP 
RESET CAM. - The #21 cam sets the highest order 
index stop during a multiplication problem. This 
occurs during the first stroke and its purpose is to 
prevent the 4I B” register from indexing past the 
capacity of the machine. See paragraph b, (14). 

(21) CAM #22 MULTIPLY. - Cam #22 con¬ 
trols the multiply cam arm which does three things 
during a multiplication problem. See paragraph b, 
(23) and (24). 

(a) Aligns the multiplier escapement dog 
shaft vertically with the multiplier calculating stops. 

(b) Inactivates the division escapement 
mechanism. 

(c) Positions the multiplier remainder 
clear cam latch against the #22A cam. 

(22) CAM #22A MULTIPLIER REMAINDER 
CLEAR. - This cam contacts the multiplier remain¬ 
der clear cam latch during the multiplier remainder 
clear stroke. The latch latches the cam shaft in a 
position identical to calculating position. See para¬ 
graph b, (24). 

(23) CAM #23 AND #24 NON-ADD. - These 
two cams~contact the Non-Add cam control lever 
which in turn prevents or allows the “C** register 
to engage. The #23 cam functions during multipli¬ 
cation and the #24 cam during division. See para¬ 
graph b, (19). 

(24) CAM #25 AND #26 KEYBOARD LOCK. - 
These two cams contact the keyboard lock cam con¬ 
trol lever locking the keyboard after the factors 
have been entered. The #25 cam functions during 
multiplication and the #26 cam during division. See 
paragraph b, (19). 

(25) CAM #27 MULTIPLY STOP. - This 
cam contacts the calculating stop cam latch during 
multiplication latching the cam shaft in its calcul¬ 
ating position. See paragraph b, (20). 

(26) CAM #28 DIVISION STOP. - The #2 8 
cam performs the same function during division as 
the #27 cam does during multiplication. See para¬ 
graph b, (20). 

(27) CAM #29 AND #30 MOTOR TRIP. - 
These two cams contact the motor trip cam pivot 


Section III 
Paragraph 1, b. (11) 

controlling the automatic motor trip. Cam #29 
functions during multiplication and #30 during div¬ 
ision. See paragraph b, (21). 

(28) CAM #31 AUTO-TOTAL. - The auto¬ 
total cam is aligned with the shoulder pin on the 
auto-total cam pivot arm. The cam pivot arm is 
attached to the motor contact latch. The position 
of the cam contacting the pivot arm determines when 
the machine will auto-total during a calculating 
problem. See paragraph b, (7) and (21). 



Figure 24 - Cam Shaft Locator Link Roller in Constant Multiplica¬ 
tion Calculating Position. 

1. Cam Shaft Locator Link Roller 33° short of Fourth Detent 
Position 

(29) CAM #32 AND #33 PLUS AND MINUS 
KEY LATCH. - The #32 cam contacts the follower 
of the plus and minus key latch. The keys are held 
in a locked position during the problem, after the 
factors have been entered. See paragraph b, (28). 

(30) CAM #34 AUTO-SUBTRACT. - The #34 
cam contacts the follower of the auto-subtract cam 
pivot which in turn is linked to the auto-subtract 
hook. In this manner the automatic subtracting of 
the machine is controlled during a division problem. 
The credit balance mechanism also has a direct 
influence on the automatic subtracting. See para¬ 
graph b, (22). 

(11) CONTROL CAM BRACKET ASSEMBLY. - 
The control cam bracket consists of six individual 
control cams assembled into one assembly. The 
cams are secured to a bracket and revolve on a 
pivot. An opening in the #6 cam engages over the 
motor drive link stud on the motor drive plate. The 
cams revolve one complete revolution during each 
machine stroke. Their contours are irregular in 
shape and operate in a similar manner to the cal¬ 
culating cams. The followers or levers of the parts 
involved contact the outer surface of the cams and 
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are either motivated or allowed to move. The num¬ 
ber one cam also has a stud attached which moti¬ 
vates a lever by contact. The functioning of the 
individual cams are listed in this paragraph. For 
a more detailed description of the operation of the 
parts they control, refer to the paragraph indicated. 

(a) #1 control cam is the first cam to the left. 
This is the motivating cam for the “B” register 
indexing and the controlling cam for the counting 
mechanism, when functioning, and the shifting of 
the constant pivot. Refer to paragraphs (13), (16) 
and (32). 

(b) #2 control cam controls the #1 multiplier- 
quotient total calculating slide and motivates the 
auto-total mechanism. Refer to paragraphs (12) 
and (21). 

(c) #3 control cam controls the #2 multiplier 
add calculating slide. Refer to paragraph (12). 

(d) #4 control cam controls the #3 multipli¬ 
cand-divisor add calculating slide. Refer to para¬ 
graph (12). 


during the quotient total stroke of a division prob¬ 
lem. The slide will engage the "A” register on 
this stroke with the calculating racks and the quotient 
will be totaled out of the register. During a mul¬ 
tiplication problem, the opening in the #2 cam will 
face the slide follower during the multiplier re¬ 
mainder total stroke. The “A” register will be 
engaged with the calculating racks and any remainder 
of the multiplier will be totaled out. (See Figure 25). 



(e) #5 control cam controls the #4 multipli¬ 
cand-divisor sub-total calculating slide. Refer to 
paragraph (12). 

(f) #6 control cam controls the #5 multipli¬ 
cand-divisor total calculating slide. Refer to para¬ 
graph (12). 


Figure 25 - Multiplier-Quotient Total #1 Calculating Slide Action 
when Engaging “A” Register. 


1. Multiplier-Quotient Total 
#1 Calculating Slide 

2. Multiplier Add Calculating 
Cam #3 

3. Calculating Slide 
Springs 

4. Control Cam #2 


5. Screw Stud on “A” Register 
Gear Shaft Connecting Link 
Clamp 

6. “A” Register Gear Shaft Con 
necting Link Clamp (Left) 

7. “A” Register Gear Shaft 
Bushing (Left) 


(12) CALCULATING SLIDE ASSEMBLY. - The 
calculating slide assembly contains five calculating 
slides. They are referred to numerically, beginning 
with the first slide to the left as #1. They are under 
constant spring tension towards the rear and are 
held in a restored position by the control cams when 
the main shaft is in home position and by the cal¬ 
culating cams during the machine stroke. The cal¬ 
culating cams have openings which will release the 
slide when facing the slide follower. The slide is 
then free to contact the control cam during the ma¬ 
chine stroke. The control cam has an irregular 
shaped outer diameter and as the smaller diameter 
faces the contact surface of the slide it allows the 
slide to move rearward under spring tension. As 
the greater diameter of the cam faces the slide it 
restores the slide forward. Vertical arms on the 
slides contact a projecting screw on the gear shaft 
connecting link clamp engaging the register with 
the calculating racks. Restoring of the slide re¬ 
leases the registers allowing spring tension to dis¬ 
engage them. 

(a) #1 MULTIPLIER-QUOTIENT TOTAL 
CALCULATING SLIDE. - The first slide to the left 
aligns with the #2 control cam. During a division 
problem its follower aligns with the #3 calculating 
cam. During a multiplication problem, the cam 
shaft is shifted to the right and the #2 calculating 
cam is aligned with the follower. The opening on 
the #3 calculating cam will face the slide follower 


(b) #2 MULTIPLIER ADD CALCULATING 
SLIDE. - The #2 slide aligns with the #3 control 
cam. During a division problem it is aligned with 
the #5 calculating cam. This cam does not have an 
opening and the slide does not function during a 
division problem. During a multiplication problem, 
the slide is aligned with the #4 calculating cam and 
the opening on the cam faces the slide during the 
multiplier entering stroke. The “A” register is 
engaged with the calculating racks transferring the 
multiplier from the stop carriage to the register. 
See Figure 26. 



Figure 26 - Multiplier Add #2 Calculating Slide Action When 
Engaging "A" Register. 

1. Multiplier Add #2 Calculating Slide 3. Control Cam #3 

2. Multiplier Add Calculating 4. Calculating Count Cam 

Cam #4 Arm Latch 

5. Calculating Count Cam Arm Link 
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(c) #3 MULTIPLICAND-DIVISOR ADD CAL¬ 
CULATING SLIDE. - The #3 slide is the first short 
slide to the left. It is aligned with the #4 control 
cam. During a division problem, it is aligned with 
the #7 calculating cam and operates on the divisor 
entering stroke. It engages the “B” register trans¬ 
ferring the divisor from the stop carriage to the 
register. During a multiplication problem, it is 
aligned with the #6 calculating cam and transfers 
the multiplicand from the stop carriage to the “B” 
register on the first machine stroke. The multi¬ 
plicand slide lock holds the slide on a blank mul¬ 
tiplication total stroke. (See Figure 27). 



Figure 27 - Multiplicand-Divisor Add #3 Calculating Slide Action 
When Engaging "B” Register. 

1. Multiplicand-Divisor Add 4. “B” Register Gear Shaft Con- 

#3 Calculating Slide necting Link Clamp (Left) 

2. Multiplicand Add Calculating 5. “B” Register Gear Shaft 

Cam #6 Bushing (Left) 

3. Screw Stud on “B” Register 6. Calculating Selector Lock 
Gear Shaft Connecting Link Cam Lever 

Clamp 7. Calculating Selector Lock 

8. Calculating Selector Key 


(d) #4 MULTIPLICAND-DIVISOR SUB-TOTAL 

CALCULATING SLIDE. - The #4 slide aligns with 
the #5 control cam. During a division problem, it 
is aligned with the #9 calculating cam and will en¬ 
gage the “B" register in a sub-total action during 



Figure 28 - Multiplicand-Divisor Sub-Total #4 Calculating Slide 
Action When Engaging “B” Register. 

1. Multiplicand-Divisor Sub-Total #4 Calculating Slide 


the calculating (dividing) strokes. The #9 cam also 
allows the slide to operate on a divisor constant 
printing stroke. During a multiplication problem, 
it is aligned with the #8 calculating cam and engages 
the “B” register in a sub-total action during the 
calculating (multiplication) strokes. The #8 cam 
also allows the slide to operate on a multiplicand 
constant printing stroke. (See Figure 28). 

(e) #5 MULTIPLICAND-DIVISOR TOTAL 
CALCULATING SLIDE. - The #5 slide is aligned 
with the #6 control cam. During a division problem, 
it is aligned with the #11 calculating cam and engages 
the “B” register in a total action on the divisor 
total stroke. The slide also operates in a sub-total 
action in conjunction with the #4 slide during the 
calculating strokes and the constant printing 
action in conjunction with the #4 slide during the 
calculating strokes and the constant printing. During 
a multiplication problem, the #10 cam allows the 
slide to engage the ,4 B” register in a total action 
on the multiplicand total stroke. The slide also 
operates in a sub-total action during the calculating 
strokes and a constant printing. (See Figure 29). 



Figure 29 - Multiplicand-Divisor Total #5 Calculating Slide Action 
When Engaging “B” Register. 

1. Multiplicand-Divisor Total #5 Calculating Slide 


(13) CALCULATING COUNTING MECHANISM. - 
The counting mechanism functions only during the 
calculating strokes. During a multiplication problem 
it will count one digit out (subtract) of the “A** reg¬ 
ister calculating gears on each machine stroke. 
During a division problem it will count one digit in 
(add) on each machine stroke. On certain strokes, 
which are referred to as add-back strokes, the ma¬ 
chine will count one digit out of the "A** register 
during a division problem. (See Figures 30 and 31). 

(a) The calculating count arm link is under 
constant spring tension to move forward. It is pre¬ 
vented from doing so, first, by the count arm latch 
and, secondly, by the #1 control cam. Therefore, 
the latch must release before the count cam arm 
can follow the contour of the control cam. The latch 
will release the count cam arm link when the small 
opening in the #4 and #5 cam allows the latch fol¬ 
lower to drop down. This occurs on the first cal¬ 
culating stroke during a multiplication and a div- 
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ision problem. As the #1 control cam rotates and 
the smaller diameter of the cam contacts the count 
cam arm and allows the spring tension on the link 
to swing the cam arm rearward. As the greater 
diameter of the cam again contacts the cam arm, 
the arm is swung forward restoring the link. 

(b) Moving the calculating selector key to 
multiply position will limit the count arm and pawl 
to negative count-out position regardless of the “C“ 
register’s position. 



Figure 30 - Counting Mechanism Action During Multiplication. 
Negative Counting. 


1. Calculating Count Cam Arm 

2. Calculating Count Cam Arm 
Link 

3. Calculating Count Pivot Arm 

4. Calculating Count Arm & 

Pawl 

5. Calculating Count Pawl 

6. Calculating Count Spring 

7. Calculating Count Arm Latch 14. Accumulator Arm (Left) 

8. Multiplier Index Pinion 15. “C” Register in Add 

Locator Position 


9. Trip Ratchet Shaft Feed Disc 

10. Multiplier Add Cam #4 

11. Calculating Count Arm Con¬ 
necting Link 

12. Calculating Count Arm & 
Pawl Positioning Spring 

13. Calculating Count Arm Link 
& Cradle 


(c) Moving the calculating selector key to the 
divide position will leave the count arm and pawl 
free to count both negative and positive. The po¬ 
sition of the “C“ register determines the counting 
position of the count arm and pawl. This is accom¬ 
plished through the means of the calculating count 
arm connecting link. The link is attached to the 
calculating count arm link cradle at its rear end 
and assembles over a stud on the left front base 
mounting bracket at its front end. A spring attached 
between the link and the count arm and pawl keeps 
a stud on the pawl in constant contact with the link. 
During the calculating (subtracting) strokes the 
<I C M register will be in negative position. The 
calculating count arm link cradle will be pivoted 
counter-clock-wise, when viewed from the left, 
moving the link forward. The spring tension between 
the link and the count arm and pawl will pivot the 
pawl counter-clock-wise aligning the rear count 
pawl with the rear stud on the trip ratchet shaft feed 
disc. The disc will be turned in a counter-clock¬ 
wise direction when contacted by the feed pawl. The 
index pinion will be turned counter-clock-wise which 
in turn will rotate the calculating gear one tooth 
space, and “one” will count into the register. This 



Figure 31 - Counting Mechanism Action During Division. 
Positive Counting. 

1. "C” Register in Subtract Position 2. Quotient Add Cam #5 
3. Control Cam #1 


action will continue until an over-subtraction is 
reached in the <f C ,f register. The credit balance 
mechanism will release the auto-subtract hook 
causing the machine to take an add-back stroke. 
The “C“ register will shift to the positive side and 
the count arm link cradle will pivot clock-wise 
moving the link rearward. The link will pivot the 
count arm and pawl clock-wise aligning the front 
count pawl with the trip ratchet feed disc. The ma¬ 
chine will then count “one” out of the “A” register 
in the same manner as during multiplication. 

(d) After the add-back stroke the “C” reg¬ 
ister again reverts back to the negative position 
and the count arm and pawl is positioned for positive 
counting. 

(14) SETTING AND RESETTING OF INDEX 
STOPS. - The index stops limit the indexing of the 
“B“ register to the left during a division problem 
insofar as the “C“ register is concerned. The 
lowest order index stop (first to the right) contacts 



Figure 32 - Index Stop Control Slide and Latch Action 
During Division. 


1. Index Stop Control Slide 

2. Index Stop Control Slide Latch 

3. Stud on Motor Drive Crank 

4. Index Stop Cam #13 

5. Calculating Cam Shaft Feed 
Pawl Control 


6. Calculating Cam Shaft Feed 
Pawl Trip 

7. Auto-Total Pivot Control 

8. Stop Carriage Restoring 
Arm 

9. Index Stop Control Arm 
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Figure 33 - Index Stop Control Slide and Latch Action 
During Multiplication. 

1. Index Stop Control Slide 2. Index Stop Control Slide Latch 
3. Index Stop Control Slide Latch Cam #12 

the highest order divisor stop (last to the left). (See 
Figures 66, 67 and 68). 

(a) The index stop control slide is mounted on 
two studs on the inner side of the left outer frame. 
It is under constant spring pressure to the rear 
causing it to limit on a stud on the motor drive 
crank. As the main shaft revolves rearward the 
limit stud allows the slide to move rearward and 
returns it forward on the return stroke. A projec¬ 
tion on the bottom of the slide will engage the index 
stop control slide latch, if the latch is in position, 
on the forward main shaft stroke. (See Figure 32 
and 33). 

(b) The index stop control slide latch attaches 
to the index stop control arm at its front end and is 
supported by the stud on the calculating selector 
feed pawl control arm (see paragraph (5)) or the 
calculating cam shaft feed pawl control. (See para¬ 
graph (6)). Moving the selector key to either mul¬ 
tiply or divide position will release the latch from 
the stud on the selector feed pawl control arm al¬ 
lowing it to rest on the stud of the cam shaft feed 
pawl control. The first digit entered of the mul¬ 
tiplicand or dividend will release the latch from the 
feed pawl control. If the selector key is in divide 
position the latch will drop until its follower con¬ 
tacts the #13 cam on the calculating cam shaft. A 
lug on the latch will align with a projection on the 
slide so that the latch will move rearward with the 
slide on the forward main shaft stroke. If the selec¬ 
tor key is moved to the multiply position the #12 
cam will contact the follower on the latch and pre¬ 
vent the latch from dropping far enough to engage 
the projection on the slide. 

(c) The index stop control arm pivots on a 
shoulder bearing which is secured to the front center 
of the base. The left and of the arm attaches to the 
front end of the index stop control slide latch. The 
right end projects toward the rear locating to the 
left of a vertical stem on the front frame of the 
index stop bracket. The bracket is under spring 



Figure 34 - Index Stop Bracket Action During Division. 

1. Index Stop Bracket 6. Index Stop Control Slide Latch 

2. Index Stop Control Arm 7. Index Stop Control Slide 

3. Index Stops 8. Calculating Cam Shaft Feed 

4. Index Stop Bracket Rod Pawl Control 

5. Index Stop Bracket Shaft 9. Stud on Motor Drive Crank 

10. Left Outer Frame 


tension to the left. When the stop control latch is 
engaged by the stop control slide and moved rear¬ 
ward, the stop control arm is pivoted clock-wise, 
when viewed from the top, moving the index stop 
bracket approximately .080” to the right. (See Fig¬ 
ure 34). 

(d) The index stop bracket is supported by 
two shafts between the left and right calculating 
section side frames. The bracket contains nine 
individual index stops which are under spring tension 
towards the rear. When the index bracket is shifted 
to the right by the index stop control arm the indi¬ 
vidual index stops are aligned with the adding racks. 
If the adding rack is not employed during the stroke 
it will be restored from zero to blank by the zero 
eliminator. This will cause a projection on the 
bottom of the rack to contact the index stop and 
move it forward. As the index stop moves forward 
it will move off a step on its bottom edge and drop 
downward in a slot in the front frame of the bracket. 
The step will latch the stop in this set position. 
There are no index stops in the first and second 
columns. Therefore, if the figure 4783.12 was 
entered into the "C” register all the adding racks 
to the left of the sixth column will be restored from 
zero to blank. All index stops to the left of the 
sixth column will be set although only the stop in 
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and resets the index stops during the fourth or total 
"B” stroke, during division problems. During a 
multiplication problem, this would occur on the 
first calculating stroke. (See Figure 36). 

(1) The index stop reset cam arm is turned 
clock-wise, when viewed from the right, when it is 
contacted by the #18 calculating cam. A short lug 
on the front of the cam arm contacts the bottom 
edge of the index stop reset arm lifting it upward. 
The top edge of the reset arm will then contact the 
bottom of the index stop lifting the stop so that the 
step on its bottom edge will clear the bottom of the 
slot in the index stop bracket frame. Spring tension 
will restore the stop rearward allowing it to rest 
on its step in a restored position. 


Figure 35 - Setting of Index Stops During Division. 

1. Index Stop Bracket 5. Index Stop Reset Cam Arm 

2. Index Stop 6. Adding Rack 

3. Zero Eliminator 7. Calculating Rack 

4. Index Stop Reset Arm 8. Index Stop Reset Cam #18 


the seventh column will contact the highest order 
divisor stop. 

(e) The index stop bracket returns to home 
position by spring tension after the stops have been 
set on the first stroke. The index stops are reset 
by the index reset arm contacting the #18 calculating 
cam on the total “B” register stroke. (See Figure 
36). A stop or limit stud is riveted to the extreme 
left end of the front bracket frame. The purpose of 
the stud is to limit the "B^ register in a division 
problem in which the highest order column in the 
"C" register is the eleventh or extra bank column. 
In this situation no index stops would be set. How¬ 
ever, this could only occur on a total transfer from 
addition to division. 

(f) In a multiplication problem, only the last 
bank index stop is set. The index stop control latch 
does not engage the index stop control slide and the 
bracket does not move to the right. The #21 cal¬ 
culating cam will contact the index stop setting it 
on the first stroke. The highest order divisor stop 
in the "B* 1 register will then contact the stop. This 
is necessary to prevent the 4I B’* register from 
moving past the multiplying capacity of the machine 
which is eleven columns. The eleven columns can 
be divided in any manner between the "B” register 
and the •'A'* register. For example, if there are 
six stops set in the “B” register then the capacity 
is five stops in the “A” register. The machine 
will multiply to its capacity and print the over¬ 
capacity amount in the “A” register as a multiplier 
remainder. 

(g) INDEX STOP RESETTING. - The index 
stops are reset by the action of the index stop reset 
cam arm and the index stop reset arm. Both parts 
are contained in the calculating section unit. The 
follower on the stop reset arm is aligned with the 
#18 calculating cam during both multiplication and 
division problems. The cam contacts the follower 



Figure 36 - Resetting of Index Stops. 

1. Index Stop Bracket 3. Index Stop Reset Arm 

2. Index Stop 4. Index Stop Reset Cam Arm 

5. Index Stop Reset Cam #18 


(15) PAPER PRINTING AND FEEDING AC¬ 
TION. - The paper printing and feeding action is 
controlled by the #15 calculating cam during mul¬ 
tiplication and the #16 cam during division. During 
a multiplication problem the multiplicand, multi¬ 
plier, multiplier remainder and the product will 
print. During a division problem the divisor, quo¬ 
tient and remainder will print. Printing and paper 
feeding is accomplished in the conventional manner 
so only the printing and non-printing controls will 
be described. (See Figure 37). 

(a) The printing link control slide is located 
between the left control frame and left outer frame. 
The front end of the slide is aligned with the #15 
calculating cam during a multiplication problem 
and the #16 cam during a division problem. The 
rear of the slide contacts the left end of the printing 
link control. The slide is under constant spring 
tension towards the front against the calculating 
cam. This spring tension is transmitted through 
the printing link control. 

(b) The printing control link swivels on the 
two arms of the center section projecting through 
the rear tie plate. A spring attached between the 
control link and each printing link retains the print¬ 
ing links in engagement with their driving studs on 
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Figure 37 - Paper Carriage Printing Action. 

1. Paper Carriage 6. Printing Link Control Slide 

2*. Printing Link 7. Rear Guide Stud 

3. Printing Link Control 8. Front Guide Stud 

4. Printing Link Restore Spring 9. Calculating Cam 

5. Stud on Main Shaft Cam 10. Calculating Carrriage Lock 

11. Printing Link Control Slide Block 


the main shaft cams. This spring tension keeps 
the bottom rear of the printing link in contact with 
the link control, which in turn is kept in contact 
with the printing link control slide. 

(c) As the calculating cam shaft rotates the 
greater diameter of the #15 cam or the #16 cam 
faces the slide causing the slide to move towards 
the rear. The rearward movement of the slide will 
cause the link control to pivot counter-clock-wise 
when viewed from the left. This will pivot the print¬ 
ing links clock-wise disengaging the links from 
their driving studs on the main shaft cams. Ihe 
machine cannot print until the smaller diameter on 
the calculating cam again faces the control slide 
and allows the link to re-engage. 

(16) 4< B” REGISTER INDEXING MECHANISM. 

- The "B” register is indexed to the left side of 
the calculating section unit during the second and 
third strokes of a calculating problem. During a 
multiplication problem the register is indexed to 
the full limit of its travel or until the highest order 
set divisor stop contacts the last column index stop, 
and is then released to return under spring tension 
until the multiplier escapement dog contacts the 
highest order multiplier stop. During a division 
problem the register indexes until the lowest order 
index stop contacts the highest order divisor stop. 
The register is then held in position by the escape¬ 
ment pawl. (See Figures 51 and 55). 

(a) The index cam assembly pivots on a bear¬ 
ing that is secured to the control cam bracket. The 
rear edge of the index cam contacts a roller on the 
#1 control cam. At the beginning of the machine 
stroke, the roller passes over the high point of the 
index cam, allowing the cam to move towards the 



Figure 38 - “B” Register Indexing Mechanism. Side View. 


1. Control Cam #1 

2. Control Cam #6 

3. Stud on Control Cam #1 

4. Index Control Lift Arm 
Latch 

5. Index Control Lift Arm 
Latch Spring 

6. Index Cam 

7. Index Cam Link 


8. Index Control Arm Shaft 

9. Index Control 

10. Restore Spring on Index Con¬ 
trol Arm Shaft 

11. Index Control Keeper Shaft 

12. Escapement Shaft Connecting 
Arm 

13. Index Control Lift Arm 

14. Index Control Cam #17 


rear of the machine. As the #1 control cam ap¬ 
proaches home position, the roller again contacts 
the index cam moving the cam towards the front 
of the machine. (See Figure 38). 

(b) The index control drive arm and link as¬ 
sembly complete, pivots on a vertical shaft extending 
downward from the base. It consists of two parts, 
the index control drive arm and the index control 
yield arm. Two heavy springs draw the two parts 
together and the yield arm limits against an ad¬ 
justment screw on the drive arm. The index control 
drive arm and link is attached to the index cam as¬ 
sembly. A spring, attached between the index con¬ 
trol arm and the right or inner calculating side 
frame, tends to turn the complete assembly clock¬ 
wise, when viewed from the top. (See Figure 39). 

(c) As the roller on the #1 cam loses con¬ 
tact with the index cam, the spring tension on the 
index control drive arm and link assembly com¬ 
plete, turns the assembly clock-wise. When the 
roller on the cam again contacts the index cam, 
moving it to the front, the index control drive arm 
and link assembly complete is turned counter-clock¬ 
wise. This action occurs on each machine stroke. 
However, its action does not affect the index mech¬ 
anism unless the following action occurs. 

(d) The index control lift arm assembly pivots 
on a stud extending inward from the right calculating 
slide frame. Its follower is aligned with the #17 
calculating cam on the cam shaft. The front of the 
lift arm is located under the upper flange of the 
index control assembly. Spring tension tends to 
turn it counter-clock-wise, when viewed from the 
left. (See Figure 38). 

(e) The index control assembly slides on the 
index control drive arm shaft. The index control 
keeper shaft protrudes through a notch in the index 
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its pivot center, tends to turn the latch clock-wise, 
when viewed from the left. A stud at the rear end 
of the latch is aligned with the motor drive plate. 
When the machine is in home position the front end 
of the latch rests on top of the ear on the lift arm. 
When the #17 cam turns the lift arm, the ear moves 
rearward, clearing the step on the latch. The spring 
tension on the latch then locks the lift arm in this 
position. When the front of the lift arm moves down¬ 
ward it contacts a stud on the front of the multipli¬ 
cand gear section lock assembly. The lock is turned 
c ounter-clock - wise, when viewed from the left, 
leaving the “B” register free to index. 

(i) The counter-clock-wise movement of the 
index control drive arm and link assembly com¬ 
pleted on the second return stroke, will turn the 
escapement shaft connecting arm in a clock-wise 
direction, when viewed from the top. The front of 
the arm is moved to the left, indexing the "B” reg¬ 
ister to the left. The maximum possible travel of 
the *‘B” register to the left will be obtained when 
the roller on the #1 control cam reaches the high 
point of the index cam. This will occur at the be¬ 
ginning of the third stroke. 

(j) The indexing action is the same for both 
multiplication and division up to this point. 


Figure 39 - ‘B” Register Indexing Mechanism. Top View. 
(Index Control Drive Arm Lock Slide Shown in Blocking Position). 


1. Index Cam Link 

2. Index Control Drive Arm 
& Link 

3. Adjustment Screw 

4. Restore Spring 

5. Index Control Keeper 
Shaft 

6. Escapement Shaft 
Connecting Arm 


7. Yielding Spring 

8. Escapement Comb Shaft 

9. "B” Register Restore Spring 

10. Control Cams 

11. Calculating Slides 

12. Index Control Drive Arm 
Lock Slide 

13. Index Control Drive Arm 
Lock Slide Cam #20A 


14. Lug on Fugitive One Trip Pawl 


control yield arm. This acts as a guide and keeps 
the index control in horizontal position. A com¬ 
pression spring assembled over the index control 
drive arm shaft, keeps the index control at the bot¬ 
tom, limits off its vertical travel. 

(f) The escapement shaft connecting arm is 
attached to the underside of the base by means of 
a screw and pivots on a shoulder bearing. A stud 
on the front of the arm engages the escapement 
comb shaft. (See Figure 39). 

(g) On the multiplier or divisor entering re¬ 
turn machine stroke, the high spot on the #17 cam 
contacts the index control lift arm follower. The 
follower is moved downward, raising the rear arm. 
The raising of the rear arm lifts the index control 
upward so that the top of the index control keeper 
shaft will be able to contact the left side of the es¬ 
capement shaft connecting arm. The lift arm will 
then latch in the index control lift arm latch. 

(h) The index control lift arm latch pivots 
on a shoulder bearing secured to the outer motor 
gear box frame. A spring, attached to the rear of 


(1) During a multiplication problem, the 
'*B** register would be released and allowed to 
return to the right by spring tension until the mul¬ 
tiplier escapement dog contacts the highest order 
set multiplier calculating stop. The "B” register 
was released when the high spot on the motor drive 
plate contacted the roller on the rear of the index 
control lift arm latch. The rear of the latch is 
lowered causing the front to move upward and re¬ 
lease the index control lift arm. The index con¬ 
trol is then lowered and the keeper shaft disengages 
from the escapement shaft connecting arm. This 
action is completed during the third stroke. 

(2) During a division problem, the "B” 
register is indexed to the left until the lowest order 
set index stop contacts the highest order set divisor 
stop. The register will limit at this point and the 
yielding springs on the index control drive arm and 
link will yield as the control assembly continues 
to turn. The motor drive plate will release the 
index control latch in the same manner as during a 
multiplication problem and the keeper shaft dis¬ 
engages from the escapement shaft connecting arm. 
The escapement mechanism will retain the “B” 
register at its furthest leftward position. For a 
detailed description of the "B” register escapement 
functioning refer to paragraph b, (23). 

(17) RACK STOP RAISING LEVER. - The rack 
stop raise lever pivots on a stud on the left accu¬ 
mulator frame. Its function is to raise the rack 
stop plate on the stop carriage during certain cal¬ 
culating strokes, the same as the rack stop plate 
raising arm and total lock arm do during a total 
“C” register stroke. Raising of the rack stop plate 
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is necessary so that the racks can move rearward 
when the stop carriage is in a restored position. 
Spring tension on the rack stop raising lever holds 
the lever downward when the smaller diameter of 
the #19 calculating cam during multiplication or the 
#20 cam during division is facing the lever follower. 
When the follower contacts the greater diameter of 
the cam the raise lever is swung upward lifting the 
rack stop plate. Refer to the Sequence of Operation 
Chart for information on which strokes the lever is 
raised. See Figure 40. 



Figure 40 - Rack Stop Raise Lever Action. 

1. Rack Stop Raise Lever 4. Stop Carriage 

2. Restore Spring 5. Adding Rack 

3. Rack Stop Plate 6. Calculating Rack 

7. Calculating Cam 


(18) INDEX CONTROL DRIVE ARM LOCK 
SLIDE. - The index control drive arm lock slide 
is mounted on the left accumulator frame and is 
under constant spring tension towards the front. 
Its purpose is to prevent the “B” register indexing 
mechanism from functioning when there is a credit 
balance (negative) amount in the "C” register at 
the beginning of a division problem. This is ac¬ 
complished by means of an arm on the slide locating 
against the rear edge of the lug on the fugitive one 
trip pawl. See Figure 39. 

(a) If the fugitive one trip pawl is in forward 
or credit balance position, the index control drive 
arm lock slide will be allowed to move forward and 
a horizontal fin on the slide will block the index 
control drive arm. This is necessary because a 
division problem cannot be executed with a negative 
dividend. Should the fugitive one trip pawl be in a 
negative position with a clear total in the "C” reg¬ 
ister, it will be tripped to the positive side when 
the dividend is entered. 

(b) During a multiplication problem the index 
control drive arm lock slide is held in a restored 
position by the #20A calculating cam. Thus, the 
“B” register indexing mechanism is free to operate 
regardless of the credit balance mechanism’s po¬ 
sition. 


(19) NON-ADD CAM CONTROL LEVER AS¬ 
SEMBLY COMPLETE. - This assembly consists 
of two levers, the non-add cam control lever and 
the keyboard lock cam control lever. Their names 
describe their function. 

(a) NON-ADD CAM CONTROL LEVER. - 
The non-add cam control lever follower is aligned 
with the #2 3 calculating cam during multiplication 
and the #24 cam during division. The top of the 
lever locates immediately to the left of the governor 
sector cam on the main shaft. The lever pivots 
on the lever support bracket which is attached to 
the machine base. When the greater diameter of 
the #2 3 cam or the #24 cam contacts the follower 
the lever is held in an upward or restored position 
during the entire main shaft stroke. (See Figure 41). 



Figure 41 - Non-Add Cam Control Lever Action. 


1. Non-Add & Sub-Total Crank 

2. Non-Add & Sub-Total Crank 
Restore Spring 

3. Non-Add Control Lever Wire 

4. Non-Add Cam Control 
Lever 


5. Governor Sector Cam on 
Main Shaft 

6. Non-Add Cam Control Lever 
Spring 

7. Multiplication Non-Add 
Cam #23 


0 When the smaller diameter of the cal¬ 
culating cam faces the follower, the lever is held 
in place by a stud on the main shaft governor sector 
projecting over the top edge of the lever. As the 
main shaft moves forward the stud on the sector 
will move off the top of the lever and spring tension 
will turn the lever counter-clock-wise, when viewed 
from the right. 

(2) A straight wire links the non-add cam 
control lever to the non-add and sub-total crank. 
The counter-clock-wise movement of the lever turns 
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the crank in the same direction. The result is the 
same as when the non-add key is operated. The 
crank will block the accumulator control pawl and 
prevent it from engaging the “C” register. On the 
main shaft restore stroke the stud on the governor 
sector will again contact the top of the lever re¬ 
storing it. The hole in the lever in which the link 
wire fits is slotted so that the lever will not be af¬ 
fected when the non-add key is operated. 

(b) KEYBOARD LOCK CAM CONTROL LEV¬ 
ER. - The keyboard lock cam control lever also 
pivots on the lever support bracket. The lever fol¬ 
lower is aligned with the #25 cam during multipli¬ 
cation and the #26 cam during division. The lever 
is under spring tension to turn counter-clock-wise, 
when viewed from the right. It is held upward in a 
restored position when the greater diameter of the 
calculating cam is facing the follower. Spring ten¬ 
sion will turn the lever when the smaller diameter 
of the cam faces the follower. The lever will engage 
the lock lever of the keyboard locking the keyboard 
after the multiplying or dividing factors have been 
entered. This locking lever operates independently 
of the keyboard lock which is controlled by a stud 
on the main shaft and locks the keyboard during all 
main shaft strokes. (See Figure 42). 



Figure 42 - Keyboard Lock Cam Control Lever Action. 

1. Keyboard 5. Keyboard Lock Cam 

2. Keyboard Lock Control Lever Spring 

3. Keyboard Lock Lever 6. Multiplication Keyboard 

4. Keyboard Lock Cam Control Lever Lock Cam #25 

(20) CALCULATING STOP CAM LATCH. - 
The calculating stop cam latch pivots on a stud 
secured to the bottom side of the machine base. 
Spring tension tends to turn the latch clock-wise, 
when viewed from the top. When the “B” register 
is in restored or home position, a flat spacer se¬ 
cured to the right outer calculating section frame 
will contact the adjustment screw in the latch holding 
the latch in a restored position. As soon as the “H” 
register is indexed to the left the latch is released. 


The follower will contact tne #27 calculating cam 
during multiplication and the #28 cam during divi¬ 
sion. Each cam has a step which will engage the 
follower of the latch. When this occurs the latch 
will only allow the calculating cam shaft to rotate 
55-1/2 degrees or 16-1/2 degrees short of the next 
detent position. The cam shaft locator link roller 
will rest on the back edge of the tooth on the cal¬ 
culating cam shaft locator cam. This will create 
the tension necessary to keep the calculating cam 
shaft against the latch. During a multiplication 
problem this action occurs on the third stroke. 
During a division problem it occurs on the second 
stroke. When the “B” register returns to home 
position the flat spacer on the outer frame will con¬ 
tact the screw in the latch and turn the latch counter- 
clock-wise. The calculating cam shaft will be re¬ 
leased and allowed to rotate the remaining 16-1/2 
degrees to the next detent position. (See Figure 43). 

(21) AUTOMATIC MOTOR TRIP & AUTO¬ 
TOTAL ACTION. - The basic motor trip mechanism 



Figure 43 - Calculating Stop Cam Latch Action. Top View. 

1. Calculating Stop Cam Latch 5. Multiplication Stop Cam #27 

2. Adjustment Screw 6. Division Stop Cam #28 

3. Restore Spring 7. Multiplicand Wheel Detent 

4. Flat Spacer Slide 

8. Multiplicand Gear Shaft Screw 
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is the same as used on the Custom line adding ma¬ 
chines. Therefore, only the automatic motor trip 
and auto-total mechanism will be covered. 

(a) AUTOMATIC MOTOR TRIP ACTION. - 
The automatic motor trip is accomplished by the 
action of the motor trip pivot cam and plus the fact 
that the plus or minus key is locked in a tripped 
position during certain strokes of a calculating 
problem. The motor trip pivot cam turns on a stud 
on the right outer frame. Two springs tend to turn 
the pivot clock-wise, when viewed from the right. 
An arm at its upper top projects rearward and lo¬ 
cates over a stud on the motor contact link. (See 
Figure 44). 



Figure 44 - Automatic Motor Trip Action. 

1. Motor Trip Cam Pivot 4. Motor Contact Arm & Link 

2. Motor Trip Cam Pivot Spring 5. Motor Switch Points 

3. Auto-Motor Trip Cam #29 6. Right Control Support 

7. Motor Contact Disc 


(1) The follower of the motor trip pivot cam 
rides the #29 calculating cam during multiplication 
and the #30 cam during division. When the greater 
diameter of the cam faces the motor trip pivot cam 
follower, the pivot cam will be held in a restored 
position. When the smaller diameter of the cam 
faces the follower it will allow the spring tension 
on the pivot to turn the pivot in a clock-wise direc¬ 
tion. The arm on the pivot, which is located over 
the stud on the motor contact link, will move the 
link downward tripping the motor detent. The motor 
will continue to trip automatically until the greater 
diameter of the calculating cam again faces the 
follower and restores the trip pivot cam. During 
most of these strokes the plus or minus key will 
also be locked in a depressed position aiding the 
trip pivot cam. 


(b) AUTO-TOTAL ACTION. - The auto-total 
action is controlled by the auto-total cam pivot arm. 
The cam pivo* arm is attached to the right end of 
the auto-total drive link shaft. (Refer to paragraph 
(7) of this section “AUTO-TOTAL PIVOT”). The 
auto-total cam pivot arm is held in a restored po¬ 
sition, which is the auto-total position, by a shoulder 
pin acting as a follower on the #31 calculating cam. 
The shoulder pin rides the #31 cam on both mul¬ 
tiplication and division. (See Figures 45 and 46). 



Figure 45 - Non 1 

1. Subtract Key Lock 

2. Total & Non-Add Lock Lever 

3. Auto-Total & Sub-Total 
Cam Pivot 

4. Shoulder Pin on Auto-Total 
Cam Pivot Arm 

10. Automatic 


>-Total Action. 

5. Stud on Right Operating 
Shaft Arm 

6. Motor Contact Latch 

7. Motor Contact Arm & Link 

8. Motor Contact Disc 

9. Motor Switch Points 
tal Cam #31 


(1) When either the greater diameter of the 
#31 calculating cam faces the shoulder pin or a 
figure is entered into the keyboard, the auto-total 
cam pivot arm is turned counter-clock-wise, when 
viewed from the right. This action turns the motor 
contact latch in a clock-wise direction so that the 
contact stud on the right operating shaft arm will 
not contact the middle step of the latch. Thus, the 
machine cannot total the “C” register until the 
smaller diameter of the calculating cam faces the 
shoulder pin on the auto-total cam pivot arm. This 
allows the pivot arm to turn clock-wise and restore 
the motor contact latch. The contact stud on the 
right operating shaft arm will then contact the middle 
step on the latch and total the “C” register. For 
a more detailed explanation of this action refer to 
the Custom Auto-Total Service Manual, Form No. 
581-121. 

(22) AUTOMATIC SUBTRACT MECHANISM. - 
The automatic subtract mechanism functions only 
during division problems. The purpose of the auto¬ 
matic subtract mechanism is to subtract the divisor 
from the dividend continuously until a credit balance 
total is reached in the “C” register. The mechan¬ 
ism is then released and the machine cycles through 
an add-back stroke, reverting the “C” register 
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Figure 46 - Auto-Total Action. 

1. Automatic Total Cam #31 3. Stud on Right Operating Shaft 

2. Auto-Total & Sub-Total Arm 

Cam Pivot 4. Motor Contact Latch 


an arm projecting upward on the automatic subtract 
hook control cradle. When the control cradle is 
released by the auto-subtract pivot cam, spring 
tension on the subtract hook will turn the hook clock¬ 
wise. Its rear arm will engage the same stud on 
the minus lever, as the minus crank connecting 
hook engages during non-automatic subtraction. 
The machine will then subtract in the conventional 
manner. (See Figure 47). 

(d) The automatic subtract hook control con¬ 
necting bracket pivots on the fugitive one shaft and 
is under spring tension to turn clock-wise. It is 
held in restored position by a stud on the credit 
balance crank. When the credit balance crank is in 
the rear detent notch or positive total position, the 
machine will be free to subtract until such time as 
a credit balance total is reached in the **C’ * register. 
When this occurs the credit balance crank will move 
to the front detent notch. The bracket will then be 
released and allowed to turn. The right arm of the 
bracket is in contact with the inner stud on the auto¬ 
matic subtract hook control cradle and the bracket 


back to a positive total balance. Immediately after 
the add-back stroke the automatic subtract mech¬ 
anism resumes functioning until such time as a 
credit balance total is again reached in the “C” 
register. The “B” register is indexed one column 
to the right by the escapement mechanism on each 
add-back stroke. There are certain instances in 
which the machine must take two consecutive add- 
back strokes before a positive total balance can be 
reached in the **C" register. In this case the “B” 
register will only index during the second add-back 
stroke. 

(a) At the beginning of a division problem or 
during multiplication, the automatic subtract mech¬ 
anism is held inoperative by the automatic subtract 
pivot cam, which is secured to the right control 
support bracket. When the greater diameter of the 
#34 cam faces the pin on the automatic subtract 
pivot cam, the cam is held in an upward position. 
A horizontal arm projecting rearward locates under 
the outer stud on the automatic subtract hook con¬ 
trol cradle. 

(b) The automatic subtract hook control cra¬ 
dle is secured to the right end of the fugitive one 
shaft and is under tension to be turned counter- 
clock-wise, when viewed from the right, by the 
spring tension on the automatic subtract hook. The 
cradle is prevented from turning by the automatic 
subtract pivot cam until such time as the smaller 
diameter of the #34 cam is facing its pin. When this 
occurs the control cradle will be released and al¬ 
lowed to turn. 

(c) The automatic subtract hook pivots on the 
same stud of the minus crank arm assembly as the 
minus crank connecting hook. It is under spring 
tension to turn clock-wise. A stud at the bottom of 
the front arm of the subtract hook is in contact with 



Figure 47 - Automatic Subtract Mechanism Action During 
Division Subtracting. 


1. Auto-Subtract Hook Engaged 

2. Auto-Subtract Hook Total 
Lock 

3. Minus Crank Assembly 

4. Stud on Minus Lever 

5. Subtract Cam 

6. Outer Stud on Auto-Subtract 
Hook Control Cradle 

7. Credit Balance Detent 

8. Fugitive One Trip Pawl 
(Stud in Positive Position) 


9. Auto-Subtract Pivot Cam 

10. Auto-Subtract Cam #34 

11. Automatic Subtraction Hook 
Tension Spring 

12. Pin on Auto-Subtract Pivot 
Cam 

13. Stud on Auto-Subtract Hook 

14. Stud on Credit Balance 
Crank 

15. Auto-Subtract Hook Control 
Connecting Bracket 


16. Inner Stud on Auto-Subtract Hook Control Cradle 
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will turn the cradle clock-wise. The clock-wise 
turning of the cradle will turn the automatic sub¬ 
tract hook counter-clock-wise so that the rear con¬ 
necting hook cannot engage the stud on the minus 
lever. (See Figure 48). 



Figure 48 - Automatic Subtract Mechanism Action 
During Division Add-Back. 

1. Auto Subtract Hook 2. Fugitive One Trip Pawl 

Disengaged (Stud in Negative Position) 

(e) The automatic subtract hook total lock 
pivots on the same stud on the right outer frame 
as the non-add and total key lock. Spring tension 
tends to turn it clock-wise and an ear on it limits 
against the front edge of the non-add and total key 
lock. Operating either the non-add or total key will 
swing the non-add and total key lock counter-clock¬ 
wise. The subtract hook total lock will also be 
swung counter-clock-wise and a lug on the front of 
the lock will engage a step on the subtract hook. 
This will prevent the machine from accidentally 
subtracting during a total operation. 

(23) CALCULATING SECTION UNIT. - The 
calculating section unit houses the “A” and "B** 
registers. Both registers are employed in all cal¬ 
culating problems. The “A” register records the 
Multiplier when it is transferred from the stop car¬ 
riage and the Quotient as it is counted by the counting 
mechanism. The "B** register records the Multi¬ 
plicand and the Divisor when they are transferred 
from the stop carriage. Both registers engage the 
calculating racks, which protrude through the unit, 
in a vertical action. The * f B'* register also indexes 


laterally from side to side. The mechanism re¬ 
quired for the engaging and indexing from left to 
right of the registers will be described in this para¬ 
graph. 

(a) “A” REGISTER. - The "A** register 
mechanism basically consists of three parts. They 
are the calculating gear, multiplier calculating stop 
and the “A” register calculating gear detent. (See 
Figure 49). The calculating gear has twenty teeth 
and two total stops. The teeth on the rear half of 
the gear engage the calculating racks and the front 
teeth engage the multiplier index pinion. The wheel 
rotates counter-clock wise 162°, when viewed from 
the right, to the number nine position and 18° clock¬ 
wise past the zero home position. The latter posi¬ 
tion is referred to as minus one. It is held in each 
tooth position by the gear detent. When in zero 
position the lower total stop holds the multiplier 
calculating stop in zero reset position. When the 
gear is turned counter-clock-wise, it allows the 
stop to move rearward to the set position. When 
the gear is turned clock-wise back to the zero po¬ 
sition it moves the stop forward to the zero reset 
position. When the gear is turned to the minus one 
position the stop is moved forward to the minus one 
reset position. The stop does not have any actual 
function in this latter position. The register engages 
the calculating racks in two actions, add-in and total. 

(1) MULTIPLICATION ACTION. - The mul¬ 
tiplier is entered into the keyboard and in turn the 
rack stops in the stop carriage are set. The cal¬ 
culating racks, which are attached to the adding 
racks, move rearward on the forward main shaft 



Figure 49 - Calculating Section Unit. Side View. 


1. Calculating Rack 

2. Calculating Gear Total Stop 

3. Calculating Gear Total Stop 
Spring Retainer 

4. Calculating Gear Total Stop 
Retaining Spring 

5. Adding Rack 

6. Calculating Rack Retaining 
Spring 

7. “A” Register Calculating 
Gear Detent 

8. Detent Compression Spring 

9. Multiplier Index Pinion 

10. Multiplier Index Pinion Guide 

11. "A” Register Calculating 
Gear 

12. “A” Register Calculating 
Gear Stop 


13. “A” Register Multiplier 
Calculating Stop 

14. Multiplier Calculating Stop 
Compression Spring 

15. Multiplier Escapement Dog 

16. “B” Register Calculating 
Gear 

17. Multiplicand Wheel Detent 

18. “B" Register Index 
Restoring Spring 

19. Divisor Calculating Stops 

20. Index Stops 

21. Index Stop Reset Cam Arm 

22. Calculating Cam Shaft 

23. Calculating Rack 
Stop Shaft 

24. Division Escapement 
Comb 
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stroke until the racks limit against the set rack 
stops. On the return main shaft stroke the cal¬ 
culating gears are engaged with the calculating 
racks and turned counter-clock-wise by the forward 
movement of the racks. Each gear will turn the 
amount of teeth equivalent to the figure entered 
in that particular column in the stop carriage. The 
gears are then disengaged at the end of the stroke 
and the multiplier will have been transferred (added - 
in) to the “A” register. (See Figure 50). As soon 
as the gears begin turning the multiplier calculating 
stops will be released and set. During each counting 
stroke the multiplier index pinion will rotate one 
tooth space counter-clock-wise. (See paragraph 
(13)). Each tooth space the index pinion rotates it 
will rotate the gear one tooth space clock-wise until 
the gear reaches zero position. The resetting of the 
stop when the gear reaches home position allows the 
“B“ register to move one column to the right. The 
index pinion will then begin counting out of the cal¬ 
culating gear in that column. 



Figure 50 - Multiplier Escapement Dog in Multiplying Position. 

1. Lower Total Stop on “A” 4. Multiplier Escapement Dog 

Register Calculating Gear 5. Lilt Arm Shaft Control Arm 

2. Multiplier Calculating Stop 6. Multiply Cam Arm 

3. Multiplier Index Pinion 7. Calculating Cam #22 


(a) During the multiplier remainder clear 
stroke, the “A" register gears engage the cal¬ 
culating racks during the forward main shaft stroke. 
The gears are turned clock-wise until the top total 
stop on the gear contacts the front edge of the stop 
ear on the calculating gear total stop. The purpose 
of this stroke is to total out the gears should any 
figures remain in the "A” register through a mech¬ 
anical malfunction or if the problem was stopped 
before completion. 

(2) DIVISION ACTION. - During a division 
problem the quotient is counted into the calculating 
gears by the index pinion. (See paragraph (13)). The 
gear is turned one tooth space counter-clock-wise 
each counting stroke by the index pinion. The index 
pinion will continue to count into the wheel until such 
time as a credit balance is reached in the “C“ reg¬ 
ister. The counting mechanism will then be condi¬ 
tioned to count one out (clock-wise) of the gear on 
the next machine stroke. The “B“ register escape¬ 
ment mechanism will also be conditioned to function 
on the next machine stroke. During this add-back 


stroke, the index pinion will count the one out of 
the gear and the “B“ register will index towards 
the right to the next column. The same action will 
occur in each column until the “B“ register has 
escaped to its home position. On the quotient ma¬ 
chine stroke, the gears engage the calculating racks 
in a total action, clearing out the gears and the 
quotient is printed. 



Figure 51 - Multiplier Escapement Dog in Restored 
(Division) Position. 


(a) The counting mechanism reverses it¬ 
self each time a credit balance is reached in the 
“C“ register. In some division problems the “C" 
register will not contain a remainder although the 
"B“ register has not yet escaped to home position. 
For example, 14400 * 12 = 1200 with 00 remainder. 
The “C” register will be cleared without reaching 
a credit balance and the machine must take double 
count-out and count-in strokes in order to trip the 
credit balance mechanism. This is explained in 
more detail in the sub-paragraph entitled “ES¬ 
CAPEMENT MECHANISM" under this Calculating 
Section Unit paragraph. When this action occurs 
the calculating gear is at zero position and on the 
first add-back stroke (count-in) the index pinion 
will turn the gear clock-wise one tooth space past 
the zero position to the minus one position. (See 
paragraph (a).) 

(b) “B“ REGISTER. - The “B” register is 
similar in construction to the “A" register. (See 
Figure 52). It has eleven calculating gears, a divisor 
stop for each gear, except the last column, and an 
elongated one piece gear detent which serves all 
gears. The calculating gear is identical to the gear 
used in the “A" register. The rear half of the teeth 
engage the calculating racks and the detent. The 
lower total stop contacts the divisor stop and the 
upper total stop limits against the total stop ear on 
the calculating gear total stop. The “B” register 
engages the calculating racks in three different 
actions: add-in, sub-total and total. In addition, 
it indexes laterally from side to side during both 
multiplication and division. 

0 MULTIPLICATION ACTION. - The mul¬ 
tiplicand is entered into the keyboard and in turn 
the rack stops in the stop carriage are set. The 
calculating racks move rearward on the forward 
main shaft stroke limiting against the set rack stops. 
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On the return main shaft stroke the calculating gears 
are engaged with the calculating racks and the gear 
is turned counter-clock-wise the number of teeth 
equivalent to the figure entered in that particular 
column in the stop carriage. As the gear is turned 
the divisor stop is released and set. However, the 
stop has no particular function during multiplication 
other than preventing over capacity multiplication. 
Just before the end of the main shaft stroke the 
gears are disengaged from the calculating racks 
and the multiplicand will have been transferred to 
the "B” register. 



Figure 52 - "B” Register with Divisor Stop Set. 

1. Lower Total Stop on “B” 3. Index Stop 

Register Calculating Gear 4. Calculating Rack 

2. Divisor Stop 5. Index Stop Reset Cam Arm 

(a) During each counting stroke the “B*' 
register engages the calculating racks in a sub¬ 
total action. The gears are turned clock-wise during 
the forward main shaft stroke until the top total 
stop on the gear limits against the stop ear on the 
calculating gear total stop. They then reverse their 
rotation and are turned counter-clock-wise during 
the return main shaft stroke until they reach their 
original positions, which represents the multipli¬ 
cand. The register is then disengaged. This action 
continues until such time as the "B” register in¬ 
dexes back to its home position. 

(b) Upon completion of the counting strokes 
the “B” register engages the calculating racks in 
a total action and the calculating gears are rotated 
clock-wise until they reach their zero positions. The 
multiplicand will then be totaled out of the register. 

(c) The "B” register is indexed to the 
limit of its leftward travel or until the highest order 
set divisor stop contacts the last column index stop 
and is then released to return by spring tension 
until the multiplier escapement dog contacts the 
highest order multiplier stop. See paragraph (16) 
“B” REGISTER INDEXING. The “B” register is 
held in this position until the counting mechanism 
counts out the multiplier digit in the high order col¬ 
umn of the “A” register. When the digit is counted 
out the multiplier stop is reset and the multiplier 


escapement dog is released. Spring tension then 
moves the “B” register to the right until the dog 
contacts the next set multiplier stop. (See Figures 
61, 62, 63 and 64). This action is repeated until the 
entire multiplier has been counted out of the “A'* 
register gears and all stops have been reset. Re¬ 
leasing of the dog by the low order multiplier stop 
allows the "B” register to move an additional .080’* 
to the right. When this occurs a protruding washer 
on the right outer calculating frame contacts the 
calculating cam shaft latch. The latch is turned 
counter-clock-wise, when viewed from the top, re¬ 
leasing the calculating cam shaft. 



Figure 53 - Division Escapement Dog Engaged with Division 
Escapement Comb. 

1. Division Escapement Dog 4. Division Escapement Arm 

2. Division Escapement Dog 5. Division Escapement Arm 

Tension Spring Support 

3. Division Escapement Comb 6. Add-Back Escapement Control 

7. Add-Back Escapement Control Detent 

(2) DIVISION ACTION. - The divisor is 
entered into the "B" register in the same manner 
as the multiplicand was entered during a multipli¬ 
cation problem. The calculating gears engage the 
calculating racks in an add-in action releasing the 
divisor stops in each column that is employed. The 
index stops were set during the previous dividend 
entering machine stroke. The fl B” register indexing 
mechanism will then index the “B** register to the 
left until the highest order divisor stop contacts 
the lowest order set index stop. The register is 
then held in position by the escapement mechanism. 
(See Figure 65, 66, 67 and 68). 

(a) The register will engage the calcul¬ 
ating racks in a sub-total action and the register 
will be indexed to the right by the escapement mech¬ 
anism until such time as the quotient has been en¬ 
tered into the “A” register calculating gears. 

(b) Upon completion of the problem the 
divisor is totaled out by the calculating racks in 
the same manner as the multiplicand was during 
the multiplication problem. 

(c) ESCAPEMENT MECHANISM. - The es¬ 
capement mechanism only functions during division 
problems and is held inoperative during multiplica¬ 
tion. The basic principle is the same as the es¬ 
capement used on the ten key keyboard. It is ac¬ 
complished by the engaging and disengaging of the 
division escapement dog and the division escape- 
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Figure 54 - Division Escapement Arm Engaged with Division 
Escapement Control. 

1. Division Escapement Dog 4. Add-Back Escapement Control 

2. Division Escapement Comb 5. Add-Back Escapement Control 

3. Division Escapement Arm Detent 


ment arm with the division escapement comb. 

(1) The division escapement dog pivots on 
the division escapement arm support and is under 
spring tension to pivot downward. The division 
escapement arm also pivots on the support and is 
lifted and lowered by the add-back escapement con¬ 
trol. When the escapement arm is down, the "B” 
register is held in position by the escapement dog. 
(See Figure 53). As the escapement arm moves up¬ 
ward so that its arm engages the comb the dog is 
lifted and the register is allowed to move slightly 
to the right so that the dog is positioned above the 
next tooth to the left on the comb. (See Figure 54). 
Movement of the arm downward releases the comb 
and the spring tension on the register moves the 
comb to the right until the spring tension on the dog 
again engages the dog with the comb. (See Figures 
53 and 55). 



Figure 55 - “B” Register Indexing from Left to Right. 

1. Division Escapement Dog 2. Division Escapement Arm 

(Disengaged) (Disengaged) 


anism releases the "B” register, the escapement 
dog holds the register in index position. On the 
first counting stroke the calculating count arm and 
pawl turns the trip ratchet shaft feed disc in a clock¬ 
wise direction, when viewed from the right. The 
tooth on the escapement pawl trip ratchet contacts 
the front, over-subtract escapement control pawl, 
attempting to pivot the pawl counter-clock-wise. A 
lug on the pawl, contacting the escapement control 
blank, prevents the pawl from pivoting and the es¬ 
capement control is turned counter-clock-wise. 
The rear of the control moves upward and escape¬ 
ment control detent cams into the lower notch. The 
escapement control will remain in this position 
until such time as the counting mechanism reverses 
itself. On the add-back stroke the calculating count 
arm and pawl will turn the feed disc in a counter¬ 
clock-wise direction. The tooth on the trip ratchet 
attempts to pivot the rear, add-back escapement 
control pawl, but is prevented from doing so by the 
lug on the pawl. The escapement control is then 
turned in the same manner as before except in a 
clock-wise direction and the detent positions in the 
upper notch. (See Figure 57). During a multiplication 
problem the feed disc is only turned in a counter¬ 
clock-wise direction. The trip ratchet detent con¬ 
tacts the front pawl on the add-back escapement 
control and the pawl is free to turn clock-wise with¬ 
out disturbing the add-back escapement control. 



Figure 56 - Add-Back Escapement Control in Normal 
and Add-Back Position. 


1. Add-Back Escapement 
Control 

2. Add-Back Escapement 
Control Detent 

3. Division Escapement Arm 


4. Over-Subtract Escapement 
Control Pawl (Front) 

5. Escapement Pawl Trip Ratchet 

6. Division Escapement Arm 
Support 


(2) The add-back escapement control pivots 
on the multiplier equalizing shaft and is held in its 
two positions by the add-back escapement control 
detent. The division escapement arm recesses into 
a notch of the escapement control and receives its 
motivation from the up and downward movement of 
the control. The control is pivoted by the escape¬ 
ment pawl trip ratchet contacting the two pawls 
riveted to the control. (See Figure 56). During the 
indexing of the "B” register from right to left, the 
control is in its downward position and the division 
escapement dog acts as a ratchet against the division 
escapement comb. When the index control mech¬ 


(a) The multiplier escapement dog is a- 
ligned below the multiplier stops by spring tension 
on the multiply cam arm when not in operating po¬ 
sition. To be vertically aligned with the stops it 
must be pivoted upward. (See Figure 51). The mul¬ 
tiplier escapement dog shaft protrudes through the 
escapement dog shaft arm. A lug on the arm, with 
a flat surface, is butted against the flat surface of 
the shaft. Thus any movement in the arm will turn 
the shaft. A finger projecting rearward on the arm 
locates beneath a finger on the lift arm shaft control 
arm. A stud on the control arm locates in a slot 
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in the multiply cam arm. Before the multiplicand 
is entered the multiply cam arm follower locates 
in the cut-out portion of the #22 calculating cam and 
is held there by spring tension through the linkage 
of the lift arm shaft control arm. After the multi¬ 
plicand has been entered the calculating cam shaft 
will rotate one detent position and the multiply cam 
arm follower will contact the greater diameter of 
the #22 cam. This will cause the multiply cam arm 
to pivot clock-wise, turning the lift shaft control 
arm counter-clock-wise. The finger on the lift 
arm will contact the finger on the dog shaft arm 
causing the dog shaft arm to pivot clock-wise lifting 
the multiplier escapement dog into operating posi¬ 
tion. (See Figure 50). Upon completion of the prob¬ 
lem, spring tension on the multiplier escapement 
dog shaft returns the mechanism back to its original 
position. A lug on the lift arm shaft control contacts 
the right calculating frame and acts as a limit to 
hold the parts in a restored position. 



Figure 58 - Division Escapement Mechanism Inoperative 
During Multiplication. 


1. Division Escapement Dog 

2. Escapement Dog Lift 

3. Division Escapement Arm 

4. Division Escapement Comb 

5. Escapement Dog Lift Arm 

6. Lift Arm Shaft Control 
Arm Assembly 


7. Stop Key Escapement Dog 
Release Slide 

8. Stop Key Escapement Dog 
Slide Control Release 

9. Stop Key Escapement Dog 
Release 

10. Add-Back Escapement Control 


11. Add-Back Escapement Control Detent 



Figure 57 - Add-Back Escapement Control in Division Position. 


1. Add-Back Escapement 
Control 

2. Add-Back Escapement 
Control Detent 

3. Division Escapement Arm 


4. Add-Back Escapement Con¬ 
trol Pawl (Rear) 

5. Escapement Pawl Trip Ratchet 

6. Division Escapement Arm 
Support 


(b) During a multiplication problem the 
escapement mechanism must be made inoperative 
in order not to interfere with the left to right index¬ 
ing of the “B** register. (See Figure 58). The es¬ 
capement dog lift arm secures to the lift arm shaft 
control arm shaft. Movement of the shaft turns the 
lift arm. Aligned directly above the lift arm is the 
escapement dog lift. The dog lift slides on two guide 
studs on the division escapement support. An arm 
or the division escapement dog is aligned directly 
over the dog lift. When the lift arm shaft control 
arm is turned counter-clock-wise, when viewed 
from the right, by the movement of the multiply cam 
arm, the dog lift arm is also turned in the same 
direction. A short lug on the dog lift arm contacts 
the dog lift moving the lift upward. The slide con¬ 
tacts the arm on the division escapement dog lifting 
the dog upward so that it clears the escapement 
comb teeth. The "B” register is free to index in 
either direction without interference from the es¬ 
capement mechanism. 


(c) When the stop key is depressed during 
a division problem the following action takes place 
in the escapement mechanism: 

The stop key escapement dog release pivots on the 
stop key escapement dog slide release. The left 
end of the dog release engages in a notch in the 
add-back escapement control and is pivoted by the 
up and down motion of the control. The escapement 
dog release slide is under spring tension towards 
the left but is retained by the stop key escapement 
dog slide control release. While the escapement 
dog release slide is held in this retained position, 
the movement of the dog release does not affect 
the escapement mechanism. (See Figure 59). De¬ 
pressing the stop key pivots the slide control re¬ 
lease releasing the slide. A vertical arm at the 
right end of the dog release is then aligned with the 
bottom of the escapement dog lift. The machine will 
continue to count the quotient into the "A” register. 
On the next add-back stroke the add-back escape¬ 
ment control will pivot into the lower notch of its 



Figure 59 - Position of Division Stop Mechanism During 
Add-Back Stroke. Stop Key Not Depressed. 

1. Division Escapement Dog 6. Stop Key Escapement Dog 

2. Escapement Dog Lift Slide Control Release 

3. Division Escapement Arm 7. Stop Key Escapement Dog 

4. Division Escapement Comb Release 

5. Stop Key Escapement Dog 8. Add-Back Escapement 

Release Slide Control 

9. Add-Back Escapement Control Detent 
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detent. The stop key escapement dog release will 
pivot counter-clock-wise and its vertical arm will 
contact the escapement dog lift lifting the arm, 
which in turn lifts the escapement dog releasing 
the escapement comb. (See Figure 60). The register 
will escape to home position releasing the calcul¬ 
ating cam shaft. The machine will continue through 
the problem printing the quotient that has been added 
into the “A” register and the remainder in the “C” 
register. Due to the fact that the register is not 
released until the add-back stroke the quotient will 
be completed in the column the machine was cal¬ 
culating, when the stop key was depressed. 

For a description of the mechanism oper¬ 
ated by the stop key, refer to paragraph (25), cap¬ 
tioned “MULTIPLICATION & DIVISION STOP.” 

(d) When the stop key is depressed during 
a multiplication problem the following action takes 
place in the calculating section: 

The escapement mechanism is already inoperative 
and it is only necessary to reset the multiplier cal¬ 
culating stops that are still set. This is accom¬ 
plished by the action of the calculating stop release 
cradle. The cradle pivots on the multiplier index 
pinion guide shaft immediately to the right of the 
pinion guide and straddles the right calculating 
frame. A compression spring on its pivot shaft 
positions the left frame of the cradle against the 
right index pinion guide. A tension spring tends to 
pivot the cradle rearward until a flange on the bot¬ 
tom edge limits against the right calculating frame. 
The left end of this flange extends and aligns im¬ 
mediately in front of the hooks on the multiplier 
calculating stops. (See Figure 71). The cradle in¬ 
dexes to the left and the right in unison with the 
“B” register. 



Figure 60 - Position of Division Stop Mechanism During 
Add-Back Stroke. Stop Key Depressed. 


and reset all multiplier calculating stops to the 
right of the stop being reset by the calculating gear. 
The multiplier escapement dog is released when the 
stop is reset by the gear and the “B” register is 
allowed to index to home position. The calculating 
cam shaft is unlatched and the machine finishes out 
the problem. 

For a description of the mechanism oper¬ 
ated by the stop key, refer to paragraph (25), cap¬ 
tioned “STOP KEY ACTION.” 

(d) “A” & “B” REGISTER ENGAGEMENT. - 
The calculating gear shafts are supported by a bush¬ 
ing at each end. The bushings are mounted in slots 
in each side frame and are free to move vertically. 
A connecting link clamp locates over each bushing. 
Each clamp secures and pivots on an equalizing 
shaft. The left side clamps have a screw stud pro¬ 
jecting to the left. The calculating slides contact 
these screw studs when they move towards the rear 
of the machine turning the clamp in a counter-clock¬ 
wise direction, when viewed from the left. The 
rotation of the clamp raises the bushing in its slot 



The tip of the flange extension is always 
located to the right of the multiplier calculating 
stop that will be reset by the calculating gear. The 
calculating stop release arm cradle pivots with the 
calculating stop release cradle cam lever and lo¬ 
cates immediately in the rear of the flange on the 
cradle. Depressing the stop key turns the cam 
lever and the cradle arm forward. The cradle arm 
contacts the cradle turning the cradle in a forward 
direction. The flange on the cradle will then contact 


Figure 61 - Top View of "A” and “B” 
and Multiplier Have Been Entered. ' f B ) 

1. "B” Register Calculating 7. 

Gears 8. 

2. “A” Register Calculating 

Gears 9. 

3. Multiplier Index Pinion * 

4. Multiplier Escapement Dog • 10. 

5. “A” Register Multiplier 11. 

Calculating Stops * 12. 

6. Multiplier Calculating Stop 13. 

Compression Spring 

* For illustration purposes, the parts 
not shown in their actual location in 


Registers after Multiplicand 
’ Register in Home Position. 
Multiplicand Gear Shaft 
Multiplicand Gear Shaft 
Screw 

Right Outer Calculating Side 
Frame 

Divisor Stops * 

Index Stops * 

High Order Index Stop 
Dtvision Capacity Limit 
Stop 

marked with an asterisk are 
the calculating section unit. 
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engaging the register gears with the calculating 
racks. As the slide restores, spring tension lowers 
the register, disengaging the gears from the racks. 
(See Figures 25, 26, 27, 28 and 29). Calculating 
slides #1 and #2 contact the screw stud on the *'A” 
register clamp while the #3, #4 and #5 slides con¬ 
tact the stud on the "B** register clamp. Refer 
to paragraph (12) "CALCULATING SLIDE ASSEM¬ 
BLY", for a description of the slides* action. 

(e) CALCULATING SECTION UNIT SEQUENCE 
OF OPERATION. - We will work a sample problem 
in multiplication and division describing the actions 
of the various mechanisms as they occur in sequence. 

0 MULTIPLICATION PROBLEM 13x12. - 
The multiplicand 13 is entered into the keyboard 
and set up in the stop carriage. On the first main 
shaft return stroke the "B" register calculating 
gears are engaged with the calculating racks. The 
gear in the first column is rotated three tooth spaces 
and the gear in the second column one tooth space. 
The divisor stops in the first and second column 
are set. (First column stop is always set). The 
highest order index stop is also set on this stroke, 
the purpose being to limit the "B** register indexing 
to the capacity of the machine, which is eleven col¬ 
umns combined between the two registers. The 
multiplier escapement dog is aligned with the mul¬ 
tiplier stops and the division escapement mechanism 
is held inoperative. 
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Figure 62 - Top View of Registers. tr B rt Register has Indexed and 
Multiplier Escapement Dog is Limiting Against Multiplier Stop in 
Second Column. Index Pinion is Aligned with Gear in Second Col¬ 
umn of “A” Register. Outer Calculating Side Frame Against Inner 
Limit of Multiplicand Gear Shaft Screw. 
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(a) The multiplier 12 is set up in the stop 
carriage and the "A** register gears engage the 
calculating racks on the second return main shaft 
stroke. The gear in the first column is rotated two 
tooth spaces and the second gear one tooth space. 
The multiplier calculating stops are set in the first 
two columns and the "B" register begins to index 
to the left. 

(b) The "B" register continues to index 
towards the left during the third forward main shaft 
stroke until the highest order divisor stop (second 
column) contacts the highest order division index 
stop (last column). The "B" register is then re¬ 
leased from the index control drive and spring ten¬ 
sion returns it to the right until the multiplier es¬ 
capement dog contacts the multiplier stop in the 
second column. (See Figure 62). 
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Figure 63 - Top View of “A” and “B” Registers. Escapement 
Dog Is Limiting Against Multiplier Stop in First Column of “A” 
Register. Index Pinion is Aligned with Gear in First Column of 
“A” Register. 


(c) The "B** register will engage the cal¬ 
culating racks in a sub-total action allowing the 
racks to move to the 130 position. This amount will 
be added into the "C" register. The counting mech¬ 
anism stroke will count one out of the second col¬ 
umn gear of the 11 A" register. The gear will re¬ 
turn to zero position resetting the multiplier stop. 
This will release the multiplier escapement dog 
and the "B" register will move to the right until 
the dog contacts the first column multiplier stop. 
(See Figure 63). 

(d) The same action will occur in the first 
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column. The 44 B” register will be sub-totaled twice 
adding 26 into the **C” register. The first column 
gear will be rotated back to zero position resetting 
the stop. The escapement dog will be released and 
the * 4 B* 4 register will move .080’* to the right con¬ 
tacting the stop latch and releasing the calculating 
cam shaft. (See Figure 64). 


Innnnnnnn 


□fro 


RBBBBBRH 



yyuuuuurn 


Figure 64 - Top View of “A” and “B” Registers. Multiplier Has 
Been Counted Out and Right Outer Calculating Frame Has Been 
Released by the First Column Multiplier Stop. 


(e) The problem is now complete except 
for totaling the multiplicand from the 44 B” register, 
totaling the l4 A” register, and totaling out the prod¬ 
uct from the 44 C” register. Under normal circum¬ 
stances the "A” register will be clear unless the 
stop key has been depressed or a mechanical failure 
developed. If the machine printed on each stroke 
the tape would appear as thus: 


x 

x 

X 

X 

X 

X 

X 

X 

X 


.13 Multiplicand added into 44 B” register 
.12 Multiplier added into "A 44 register 
.00 Calculating conditioning stroke 
1.30 Added into 4, C” register 

.13 Added into 44 C” register 

.13 Added into 44 C” register 

.13 Multiplicand totaled out of 4, B 4 * reg¬ 
ister 

.00 Multiplier remainder clear stroke 
1.56 •‘C 11 register totaled. 


(2) DIVISION PROBLEM 16238 -!- 123. - 
The dividend 16238 is entered into the “C** register 
on the first machine stroke. All index stops to the 
left of the number 44 1 44 in the fifth column are set. 
(See Figures 65 and 66). 



Figure 65 - Top View of “A” and “B” Registers Before 
Dividend and Divisor Have Been Entered. 


1. “B” Register Calculating 

2. “A” Register Calculating 
Gears 

3. Multiplier Index Pinion 

4. Multiplicand Gear Shaft 


5. Multiplicand Gear Shaft Screw 

6. Right Outer Calculating 
Side Frame 

7. Divisor Stops 

8. Index Stops 

9. High Order Index Stop 


10. Division Capacity Limit Stop 


(a) The divisor 123 is entered in the key¬ 
board and stop carriage. The calculating gears in 
the 44 B 44 register engage the calculating racks on 
the second return main shaft stroke and are rotated 
to their respective positions. The divisor stops 
will be set in the first three columns (first stop 
always set). The 44 B 44 register will be indexed to 
the left until the highest order multiplier stop, third 
column, contacts the lowest order index stop, sixth 
column. (See Figure 67). The register is then held 
in position by the index control drive mechanism. 

(b) The 44 B” register is still held in posi¬ 
tion by the index control drive during part of the 
third forward stroke. If the problem had required 
the 44 B” register to be indexed further to the left 
the indexing would be completed at this time. When 
the index control drive releases the register it is 
held in position by the division escapement dog. 
The 44 B 44 register is engaged with the calculating 
racks in a sub-total action limiting the racks to the 
123 positions. The divisor which is now 12300, will 
be subtracted from the dividend 16238. Each time 
the divisor is subtracted one is counted into the 
third calculating column gear in the 44 A 44 register. 
On the first counting stroke, the escapement pawl 
trip ratchet will pivot the add-back escapement 
control upward so that the division escapement arm 
will engage the division escapement comb. The 
register will move slightly to the right but will not 
index to the next column. The division escapement 
dog will be disengaged from the comb. The divisor 
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Figure 66 - Top View of “A" and “B” Registers After Dividend 
and Divisor Have Been Entered. Index Stops and Divisor Stops Set. 


will be subtracted twice counting two into the gear. 
During the second stroke, which will be an over¬ 
subtraction, the "C” register credit balance mech¬ 
anism will be tripped into a negative total position. 
This sets the machine for an add-back stroke and 
the counting mechanism will be set to count out of 
the “A" register. The over-subtracted 12300 will 
be added back into the “C” register and one will 
be counted out of the third column gear. 

When this occurs, the action of the es¬ 
capement pawl trip ratchet will pivot the add-back 
escapement control downward disengaging the es¬ 
capement arm from the comb. The "B" register 
will then index to the right until the division es¬ 
capement dog engages the next tooth space to the 
left. The divisor will now read 1230 and the mul¬ 
tiplier index pinion will align with the second col¬ 
umn gear in the “A” register. (See Figure 68). The 
credit balance mechanism in the "C” register was 
shifted back to a positive total position on the add- 
back stroke and the counting mechanism was shifted 
to a positive count in position. 

(c) The same action will now take place 
as occurred before the “B” register indexing. The 
divisor 1230 will be subtracted from the dividend in 
the **0" register until there is an over-subtraction 
and the credit balance mechanism is shifted. This 
will occur after the divisor has been subtracted 
four times. Four will be counted into the gear in 
the second column of the "A” register and one 
counted out, leaving a remainder of three. The “B” 
register will be indexed to the first column in the 
same manner. 

(d) There will be three subtractions of the 
divisor 123 in the first column, the third one being 
the over-subtraction. The add-back stroke will in- 



Ftgure 67 - Top View Showing “B” Register Indexed and Multiplier 
Index Pinion Aligned with Third Calculating Gear in “A” Register. 
Escapement Mechanism will retain "B" Register in the Indexed 
Position. 


dex the “B” register to home position releasing the 
calculating cam shaft. The calculations are now 
complete. The machine will total the divisor out 
of the f ‘B” register, total and print the quotient out 
of the "A” register, and total out and print the re¬ 
mainder in the "C** register should there be one. 
In this problem the remainder will be .02. If the 
machine printed on each stroke the tape would read 
thus: 



162.38 

Dividend added into ,l C ,f register 

* 

1.23 

Divisor added into “B” register 


123.00 

Divisor subtracted from "C” register 

*- 

123.00 

Divisor over-subtracted from “C” 
register 


123.00 

Divisor add-back into “C” register 

- 5 - 

12.30 

Divisor indexed and subtracted 

* 

12.30 

Divisor subtracted 

-i- 

12.30 

Divisor subtracted 

+ 

12.30 

Divisor over-subtracted 

* 

12.30 

Divisor add-back 

j. 

1.23 

Divisor indexed and subtracted 


1.23 

Divisor subtracted 

* 

1.23 

Divisor over-subtracted 

* 

1.23 

Divisor add-back 

+ 

1.23 

Divisor totaled out of “B” register 

+ 

1.32 

Quotient totaled out of “A” register 

i. 

.02 

Remainder totaled out of “C" 
register 


(e) Under certain conditions, for example, 
when there is a zero balance in the "C” register 
and the ,4 B" register still has not reached home 
position the machine will have to take double over- 
subtract and add-back strokes. In this sample prob¬ 
lem 14400 12, the "C** register will be clear 
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Figure 68 - Top View Showing “B” Register Indexed One Column 
to the Right. Multiplier Index Pinion Aligned with Second Calcul¬ 
ating Gear in “A” Register. 


while the "B” register will still have to be indexed 
two columns to reach home position. 



Tape 

Balance in **< 

+ 

144.00 


i- 

.12 



120.00 - 

24.00 

-s- 

120.00 - 

96.00 Credit 


120.00 

24.00 

4“ 

12.00 - 

12.00 

4- 

12.00 - 

.00 

T* 

12.00 - 

12.00 Credit 

+• 

12.00 

.00 

T 

1.20 

1.20 

4- 

1.20 - 

.00 

* 

1.20 - 

1.20 Credit 

4. 

1.20 

.00 

-s- 

.12 

.12 

-5- 

.12 - 

.00 

4_ 

.12 - 

.12 Credit 

¥ 

.12 

.00 

4. 

.12 


T 

12.00 


4. 

.00 TC 



(_f) The divisor 12000 was subtracted from 
14400 three times resulting in a credit balance of 
9600 in the "C” register. It was then added back 
once restoring the positive total of 2400 and index¬ 
ing the “B” register to the next column. The 1200 
was subtracted from the remaining dividend 2400 
three times over-subtracting on the third stroke 
and resulting in a credit balance of - 1200 in the 
“C” register. On the next add-back stroke the 
1200 will be entered back into the "C” register and 
the “B” register will be indexed to 120 position. 
However, due to the fact that there is a zero balance 


or remainder in the "C” register, the credit bal¬ 
ance mechanism would not have been tripped to 
the positive side. The machine must add the 120 
into the "C” register so that the credit balance 
mechanism will trip to the positive side. Wh$n 
this occurs the auto-subtract hook will be engaged 
and the machine will start subtracting. The same 
condition will exist as the 120 is subtracted from 
the 120 in the “C” register. The first subtraction 
will result in a 00 remainder, the second in a -120 
credit balance. The credit balance mechanism will 
be tripped and the 120 will be added back into the 
“C” register and the “B** register indexed to the 
12 position. This action is repeated until the reg¬ 
ister is indexed to home position. 

(24) MULTIPLIER REMAINDER CLEAR MECH¬ 
ANISM. - The purpose of this mechanism is to latch 
the calculating cam shaft during a multiplication 
problem, so that the “A” register can be totaled 
out if necessary. This occurs between the fourth 
and fifth detent position of the cam shaft. During 
a multiplication problem the multiplier escapement 
dog is positioned by the action of the multiply cam 
arm contacting the surface of the #22 cam on the 
calculating cam shaft. When this occurs the mul¬ 
tiplier remainder clear cam latch contacts the #22A 
the latch during the sixth machine stroke. (See Fig¬ 
ure 69). The cam shaft is held from rotating while 
the pressure of the cam shaft locator roller on the 
fourth tooth of the #1 cam holds the shaft in position. 
This action is identical to the action that occurs 
during the calculating strokes except the link roller 
is positioned on the third tooth of the #1 cam. While 
the cam shaft is latched the #1 calculating slide will 
engage the “A” register in a total action. Should 
any digits of the multiplier remain in the register, 
either by mechanical fault or if the problem was 
curtailed by depressing the stop key, it will be to¬ 
taled out on the forward machine stroke. On the 
return stroke the multiplier remainder clear cam 



Figure 69 - Multiplier Remainder Clear Mechanism. Calculating 
Cam Shaft Latched by Multiplier Remainder Clear Cam Latch 
Assembly. 

1. Multiplier Latch 6. Multiply Cam Arm 

2. Latch Pawl 7. Eccentric Stop 

3. Multiplier Remainder Clear 8. Lift Arm Shaft Control 

Cam Latch Release Arm 

4. Total Control Shaft 9. Right Calculating Section 

5. Calculating Cam #22A Unit Frame 


38 


VICTOR ADDING MACHINE CO. 


April, 1957 













































































75-85-54 

PRINTING CALCULATOR 


Section III 
Paragraph 1, b. (25) 


latch release, which is secured to the auto-total 
control shaft, will contact the multiplier remainder 
clear cam latch pawl. The pawl is riveted to the 
latch and counter-clock-wise motion of the release, 
when viewed from the right, will pivot the pawl and 
latch counter-clock-wise releasing the cam shaft. 
(See Figure 70). The cam shaft will then rotate the 
remaining degrees to the fourth detent position. 



Figure 70 - Multiplier Remainder Clear Cam Latch Release Con¬ 
tacting Latch Pawl Causing Latch to Release Calculating Cam Shaft. 



Figure 71 - Multiplication and Division Stop Key Linkage. 

1. Stop Key Assembly 5. Calculating Stop Release 

2. Stop Key Connecting Arm Arm Cradle 

3. Calculating Stop Release Cradle 6. Calculating Stop Release 

4. Multiplier Calculating Stop Cradle Arm Lever 

7. Stop Key Plus Key Latch Release Assembly 


(25) MULTIPLICATION & DIVISION STOP. - 
The stop key provides a means of curtailing a prob¬ 
lem to a desired column or to correct an erroneous 
entry. The action that takes place in the calculating 
section has already been described in paragraph (23). 
This paragraph will describe the remaining mech¬ 
anism. 

(a) The stop key pivots on a shoulder bear¬ 
ing secured to the right outer frame. (See Figure 
71). Depressing the stop key causes it to pivot in a 
clock-wise direction, when viewed from the right. 
A lug at the bottom of the key contacts the top of 
the stop key connecting arm pivoting the connecting 
arm counter-clock-wise. There are two studs on 
the connecting arm. One stud protrudes through 
the stop key-plus key latch and the lower stud lo¬ 
cates over the arm of the calculating stop release 
cradle cam lever. The counter-clock-wise move¬ 
ment of the connecting arm lowers the stop key- 
plus key latch and turns the stop release cradle 
cam lever clock-wise. The calculating stop re¬ 
lease arm cradle is secured to the calculating stop 
release cradle lever arm shaft. Thus, the clock¬ 
wise movement of the shaft also turns the arm 
cradle in the same direction. The arm cradle con¬ 
tacts the calculating stop release cradle re-setting 
the multiplier stops in the “A” register which will 
release the “B“ register and curtails a multipli¬ 
cation problem at that point. Refer to paragraph 
(c) “CALCULATING SECTION UNIT** for a des¬ 
cription of this action. The movement of the stop- 
key-plus key latch is not functional during multi¬ 
plication. 

(b) To stop a division problem it is neces¬ 
sary to disengage the dscapement mechanism as 
explained in paragraph (c) “CALCULATING SEC¬ 


TION UNIT.** Depressing the stop key lowers the 
stop key-plus key latch which in turn pivots the 
stop key escapement dog slide control release, re¬ 
leasing the stop key escapement dog release slide. 
(See Figures 58, 59 and 60). The downward move¬ 
ment of the stop key-plus key latch engages the 
stop ratchet detent auto-division pawl with the auto¬ 
division stop ratchet. The auto-division stop ratchet 
is turned one tooth space clock-wise by the auto¬ 
division stop ratchet feed pawl during each stroke 
of the machine. The ratchet feed pawl is attached 
to and pivots on a stud on the auto-total control 
lever guide plate. A notch at its bottom engages 
over the front stud on the auto-total control pivot. 
As the auto-total control pivots during each ma¬ 
chine stroke the ratchet feed pawl engages the ratch¬ 
et. As the feed pawl pivots back the ratchet also 
turns back. However, if the stop key is depressed 
the auto-division stop ratchet detent pawl will re¬ 
frain the ratchet from turning back. (See Figure 
72). The stop key mechanism is held in stop posi¬ 
tion by the stop key escapement dog slide control 
release locking under the lug on the escapement 
dog release slide. (See Figures 58 and 59). The 
purpose of the ratchet is to release the auto-sub¬ 
tract mechanism in order to achieve an add-back 
stroke. This will only be necessary when an add- 
back stroke will not occur during the problem. 

(1) This normally can only occur when the oper¬ 
ator inadvertently indexes a zero as a divisor or 
fails to total out the “C“ register before starting 
a division problem. The calculating cam shaft 
would be fed to calculating position and the machine 
would begin automatically subtracting. It would be 
mechanically impossible for an add-back to occur 
with a zero divisor and the machine would run con¬ 
tinuously until the auto-division stop ratchet forced 
an add-back. This would occur after the ratchet 
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Figure 72 - Auto-Division Stop Ratchet Action During Division 
Problem Stop. Machine Still Subtracting. 

1. Auto-Division Stop Ratchet 5. Stud on Total Control 


2. Stop Key Plus Key Latch 
Release 

3. Stop Ratchet Detent 
Auto-Division Pawl 

4. Auto-Division Stop Ratchet 
Feed Pawl 


Shaft 

6. Stop Key Subtraction Release 
Arm 

7. Stud on Auto-Division Stop 
Ratchet 

8. Auto-Subtract Pivot Cam 


9. Auto-Subtract Hook Control Cradle 


had been fed eleven tooth spaces. The spring stud 
on the outer side of the ratchet will contact the sub¬ 
traction release stop key arm pivoting the arm 
counter-clock-wise. The rear of the arm will con¬ 
tact the auto-subtract pivot cam lifting the cam 
which will in turn contact the stud on the auto-sub¬ 
tract hook control cradle. The cradle will be pivoted 
clock-wise releasing the auto-subtract hook. The 
machine will then go through an add-back stroke 
and the calculating count arm connecting link will 
position the calculating count arm and pawl to count 
out of the “A” register and trip the add-back es¬ 
capement control. The “B” register will be re¬ 
leased by the escapement mechanism and the cam 
shaft will be unlatched. The machine can then cycle 
out so that the problem can be entered correctly. 
(See Figure 73). 


(26) CALCULATING RACKS. - The calculating 
racks mount over studs on the front end of the adding 
racks. A spring attached between the two racks 
tends to draw the calculating racks forward. The 
slot in the calculating racks is elongated allowing 
movement of the rack the equivalent of one tooth 
space of the calculating rack. (See Figure 49). 

(a) With the adding racks in blank position, 
the calculating racks are limited at zero position 
against the eccentric shaft at the front of the cal¬ 
culating section unit. When the adding racks move 
rearward from blank to zero position, spring tension 



Figure 73 - Auto-Division Stop Ratchet Contacting Stop Key Sub¬ 
traction Release Arm Releasing Automatic Subtraction. 


between the racks retain the calculating racks at 
zero position. The two racks will then move rear¬ 
ward as a unit from this point on. As the adding 
racks restore from zero to blank the calculating 
racks will again limit against the eccentric shaft 
at zero position. The calculating racks are held 
in position by the calculating rack, guide, which is 
part of the calculating section unit. 

(27) TOTAL TRANSFER. - The “Sum” or 
“Product” accumulated in the “C” register can 
be transferred to the “B” register as a “Multi¬ 
plicand” or remain in the “C” register as a “Div¬ 
idend.” This is accomplished by means of the total 
transfer mechanism. (See Figures 74 and 75). 

(a) To multiply the “Sum” of an addition 
problem, move the calculating selector key to “X” 
position and depress the total transfer key. Then 
depress the motor bar for the total transfer stroke. 
The calculating cam shaft will be fed one detent 
position. The “Sum” in the “C” register will be 
transferred to the “B” register as the “Multipli¬ 
cand.” Enter the “Multiplier” and depress the 
motor bar. The problem will then be completed 
in the usual manner. 

(b) To multiply the “Product” of a multipli¬ 
cation problem, the total selection key must be in 
the sub-total position. Depress the total transfer 
key and the motor bar. The “Product” will be 
transferred to the “B” register as a “Multiplicand” 
in the same manner as the “Sum” was transferred. 
Enter the “Multiplier” and complete the problem 
in the usual manner. 

(c) To divide the “Sum” or “Product” follow 
the same procedure listed above, except the cal¬ 
culating selector key is moved to “4-” position. 
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Figure 74 - Total Transfer Mechanism. Front View. 


1. Stop Button 

2. Auto-Total Selection 
Dog Trip 

3. Total Transfer Key 

4. Left Outer Frame 

5. Calculating Cam Shaft Feed 
Pawl Trip 

6. Restore Spring 

7. Auto-Total Pivot Control 


8. Auto-Total Selection Dog 
Shaft 

9. Auto-Total Pivot 

10. Calculating Cam Shaft Feed 
Pawl Control 

11. Multiplicand Calculating 
Slide Lock 

12. Lugs on Auto-Total Selection 
Dog Shaft 


The amount in the “C” register will remain but 
the cam shaft will be fed one detent position. The 
amount in the “C“ register then becomes the “Div¬ 
idend. ” Enter the “Divisor” and complete the 
problem in the usual manner. 

(d) The total transfer key mounts on and piv¬ 
ots around the same stud as the constant key detent, 
calculating selector detent, and the non-add repeat 
key lock. It is held in position by a guide screw stud 
on the front of the left outer frame. A flange on the 
key protrudes through the outer frame locating 
directly above the calculating cam shaft feed pawl 
trip, which is mounted on the auto-total pivot con¬ 
trol. Depressing the total transfer key causes the 
flange to contact the feed pawl trip. The trip is 
pivoted counter-clock-wise, when viewed from the 
front, releasing the calculating cam shaft feed pawl 
control. The calculating cam shaft feed pawl will 
then be conditioned to feed the cam shaft on the next 
machine stroke. The multiplicand calculating slide 
lock will also be released, thus allowing the slide 
to engage the “B” register. This action is identical 
to the action which occurs when a figure is indexed 
into the keyboard as a calculating problem factor. 


key movement and vertically with the total transfer 
key movement. A vertical arm on the front of the 
trip locates over two lugs on the auto-total selection 
dog shaft. Moving the selector key rearward to the 
multiply position will align the trip with the rear 
lug on the dog shaft. Moving the selector key to 
the divide position will align the arm with the front 
lug. Depressing the transfer key will cause the 
arm to contact the lug and rotate the shaft backward 
or forward providing the contacted lug is in a raised 
position. The total selection key is attached to the 
right end of the dog shaft and will move forward into 
its total position when the selector key is in multiply 
position and the total transfer key is depressed. 
(See Figure 75). The total selection key will move 
into its sub-total position when the selector key is 
in divide position and the transfer key is depressed. 
The purpose of this mechanism is to insure the 
“Sum” or “Product” either being totaled out for 
a multiplication problem or sub-totaled for a div¬ 
ision problem. 



Figure 75 - Total Selection Key in Sub-Total Position. 


1. Total Selection Key 

2. Right End of Auto-Total 
Selection Dog Shaft 

3. Total Selection Key Link 

4. Total Selection Rocker 


5. Total Selection Rocker Detent 

6. Total Selection Key 
Control Arm 

7. Calculating Cam #32 

8. Identification Slide 


(f) The total selection key control arm pivots 
on the auto-total control lever guide plate. The top 
of the arm attaches to a link which in turn is at¬ 
tached to the total selection rocker. The bottom 
of the arm is aligned with the #32 calculating cam 
during division problems. If the total selection key 
is in the sub-total position during a division prob¬ 
lem the cam will contact the arm and pivot it in a 
clock-wise direction, when viewed from the right. 
The selection rocker will be pivoted counter-clock¬ 
wise moving the total selection link forward. The 
total selection key will then be positioned to the 
total position. This action is necessary to prevent 
any figures remaining in the “C” register before 
beginning a division problem. 


(e) The auto-total selection dog trip is at¬ 
tached to the calculating selector key and the total 
transfer key. It will move laterally with the selector 


(28) PLUS AND MINUS KEY LATCHES. - The 
plus and minus key latches are part of the auto-total 
control lever guide plate. Both latches are under 
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spring tension towards the front. The follower 
aligns with the #32 cam during multiplication and 
the #33 cam during division. When the follower is 
in contact with the cam the latches are held in an 
unlocked position. When the follower loses contact 
with the cam the latches are free to move forward. 
If either of the control keys are depressed the hook 
on the latch will latch over the stud on the key and 
hold it in a depressed position until the follower 
again contacts the cam and restores the latches. 
A latch pawl beneath each hook prevents the con¬ 
trol key from being latched, if held in a depressed 
position, after entering the *‘Multiplicand’* or “Div¬ 
idend.” (See Figure 76). 



Figure 76 - Plus and Minus Key Latches. 

1. Auto-Total Control Lever 4. plus Bar 

Guide Plate 5. Minus Bar 

2. Subtract Key Latch 6. Calculating Cam #32 

3. Plus Key Latch 7. Tension Spring 


(29) MULTIPLICAND WHEEL DETENT ARM 
AND SLIDE. - The multiplicand wheel detent arm 
pivots on the right control frame. It is under spring 
tension towards the rear causing a roller on the 
arm to be in constant contact with the subtract cam. 
The cam has a broad notch in which the roller will 
ride as the cam rotates. This allows the spring 
tension to swing the arm rearward. The bottom of 
the arm engages into a slot in the multiplicand wheel 
detent slide. 

(a) The multiplicand wheel detent slide is at¬ 
tached to the machine base and moves rearward 
and forward with the arm movement. This action 
occurs on every machine stroke. However, unless 
the ”B” register is engaged with the calculating 
racks, the slide will not contact the multiplicand 
wheel detent. If the register is engaged, the detent 
will be disengaged from the wheels so that they 
may rotate with the movement of the calculating 


rack. The detent is momentarily released at the 
end of the forward main shaft stroke. This is nec¬ 
essary so that the wheels will be held when the 
register is engaged or disengaged at this point. 
(See Figure 77). 



Figure 77 - Multiplicand Wheel Detent Arm and Slide. Side View 

1. “B" Register Calculating 4. Gear Shaft Connecting 

Gear Link Clamp 

2. Multiplicand Wheel Detent 5. Multiplicand Wheel Detent 

Slide Arm 

3. Multiplicand Wheel Detent 6. Calculating Cam Shaft 

7. Restore Spring 

(30) STOP CARRIAGE RESTORING ARM 
STOP. - The stop carriage restoring arm stop will 
latch the stop carriage restoring arm on each ma¬ 
chine stroke if a figure has not been entered into 
the keyboard. The purpose of the stop is to hold 
the restoring arm inactive during the calculating 
strokes. On each forward main shaft stroke a stud 
on the left side of the rack cam arm contacts the re¬ 
store link actuating arm lifting the arm upward. 
The stop carriage restoring arm has a lug extending 
to the left which will latch into the stop carriage 
restoring arm stop. The restoring arm will remain 
latched until such time as a figure is entered into 
the keyboard. If a figure has been entered, the re¬ 
storing arm will move forward and the lug on the 
arm with not align with the stop latch. (See Fig¬ 
ure 78). 

(31) CREDIT BALANCE. - The basic arith¬ 
metical principles employed in the transfer of the 
fugitive one on the Calculator Line is the same as 
employed on the Adding Machine Line. The only 
difference is the mechanical method used in the 
transfer. The tension exerted on the fugitive one 
latch and fugitive one trip pawl is applied by main 
shaft action rather than the positioning of the accu¬ 
mulator. Refer to the Service Manual for Eleven 
Column Adding Machines, Form #581-80 for a com¬ 
plete explanation of the basic principles of Credit 
Balance. (See Figure 79). 

(a) FUGITIVE ONE CAM ARM ASSEMBLY. 

- The fugitive one cam arm assembly is mounted 
on and pivots around a stud on the left accumulator 
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Figure 78 - Stop Carriage Restoring Arm Latching. 

1. Restore Link Stop 3. Restore Link Actuating Arm 

2. Tension Spring 4. Stud on Rack Cam Arm 

5. Stop Carriage Restoring Arm 


frame. It has an arm extending through the base 
and contacting a cam on the rack cam arm assembly 
of the main shaft. A spring attached to the bottom 
of the fugitive one cam tends to turn the cam counter 
clockwise, when viewed from the right. This causes 
the arm on the fugitive one cam arm assembly to 
remain in constant contact with the cam on the 
main shaft. On every main shaft stroke, the cam 
on the main shaft will turn the fugitive one cam 
arm clockwise. Spring tension restores the fugitive 
one cam arm. 



Figure 79 - Credit Balance Mechanism. 


1. Calculating Count Arm 
Link and Cradle 

2. Fugitive One Cam Arm 

3. Fugitive One Fork 

4. Fugitive One Fork Spring 

5. Fugitive One Cam Arm Spring 

6. Fugitive One Latch 

7. Fugitive One Trip Pawl 

8. Credit Balance Shalt 


9. Credit Balance Crank 

10. Credit Balance Detent 

11. Total Control Lever 

12. Last Bank Carrying Pawl 

13. First Bank Carrying Pawl 

14. “C” Register 

15. Adding Sector 

16. Credit Balance Cam on 
Main Shaft 


(b) FUGITIVE ONE FORK. - The fugitive 
one fork is mounted on and pivots around a stud 
on the fugitive one cam arm assembly. The clock¬ 
wise motion of the fugitive one cam arm raises the 
fork and the counter-clock-wise motion lowers the 
fork. The hooks on the fork will contact either 
the front or rear stud on the fugitive one latch on 
every main shaft stroke. The stud that will be con¬ 
tacted is dependent upon the position of the “C” 
register. 

(c) CALCULATING COUNT ARM LINK AND 
CRADLE ASSEMBLY. - The link and cradle pivots 
around the fugitive one shaft and attaches to the 
left accumulator arm. A spring attached between 
the left accumulator arm and a lug on the base 
keeps or restores the accumulator wheel section 
to add position after each main shaft stroke. The 
link and cradle pivots clockwise with the shift of 
the accumulator wheel section from add to sub¬ 
tract position, and counter-clock-wise as the wheel 
section restores to add position. A spring is at¬ 
tached between a lug on the link and the center of 
the fugitive one fork. When the link and cradle is 
in the add position or to the rear of the forks pivot 
center, the spring will tend to pivot the fork clock¬ 
wise. When the link and cradle is in the subtract 
position it will tend to turn the fork counter-clock¬ 
wise. 


is applied to the latch by the fugitive one fork it 
tends to pivot. It will not be allowed to pivot until 
the last bank carrying pawl is tripped. An opening 
on the latch fits over an arm on a fugitive one trip 
pawl assembly. 

(e) FUGITIVE ONE TRIP PAWL. - The trip 
pawl is mounted on and pivots around the fugitive 
one shaft. The trip pawl pivots in conjunction with 
the fugitive one latch and a stud on its arm contacts 
the first bank carrying pawl. A long stud on the 
trip pawl engages a hole in the credit balance crank. 
A small roller is assembled over this stud. 

(f) CREDIT BALANCE CRANK. - The credit 
balance crank pivots on the fugitive one shaft. The 
carrying trip pawl stud causes the crank to pivot 
with the pawl. The credit balance detent contacts 
the roller on the trip pawl positioning the credit 
balance parts in either their positive or negative 
positions. The stud on the rear arm of the crank 
actuates the credit balance slide on the total control 
lever. 

(g) TRANSFER OF FUGITIVE ONE FROM 
POSITIVE TOTAL TO A NEGATIVE TOTAL. - 
When a number larger than the positive total in 
the machine is subtracted, the following action 
occurs: 


(d) FUGITIVE ONE LATCH ASSEMBLY. - 
The fugitive one latch assembly assembles over and 
pivots around the fugitive one shaft. When tension 


(1_) The accumulator wheel section moves 
to the subtract position, moving the link on the 
count arm link and cradle forward. The spring 
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attached between the link and the fork pivots the 
fork counter-clock-wise. The tip end of the rear 
hook on the fugitive one fork will rest against the 
rear stud on the fugitive one latch. 

(2) As the main shaft turns, the fugitive 
one cam pivots clock-wise, lifting the fugitive one 
fork, allowing the rear hook to latch the rear stud 
on the fugitive one latch. As the main shaft re¬ 
stores, the spring tension on the fugitive one cam 
tends to pivot the fugitive one latch clock-wise. 

(3) The fugitive one latch is prevented from 
turning until the last bank carrying pawl has been 
tripped. The latch will then pivot and in turn pivot 
the fugitive one trip pawl, tripping the first bank 
carrying pawl. The fugitive one will then be trans¬ 
ferred. The credit balance crank will shift to the 
negative total position in the credit balance detent. 

(h) TRANSFER OF FUGITIVE ONE FROM 
NEGATIVE TOTAL TO POSITIVE TOTAL. - When 
a number larger than the negative total in the ma¬ 
chine is added, the following action occurs: 

(1) The accumulator wheel section will be 
in the add position. The spring attached between 
the count arm link and the fugitive one fork will 
pivot the fork clock-wise. 

(2) As the main shaft turns the fugitive one 
cam pivots clock-wise lifting the fork so that the 
front hook latches the front stud on the fugitive 
one latch. As the main shaft restores, spring ten¬ 
sion on the fugitive one cam tends to pivot the fugi¬ 
tive one latch in a counter-clock-wise direction. 

(3) The latch is prevented from turning 
until the last bank carrying pawl has been tripped. 
The latch will then pivot, turning the fugitive one 
trip pawl, tripping the first bank carrying pawl. 
The fugitive one will have been transferred and 
the credit balance crank will shift to the positive 
total position in the credit balance detent. 

(32) CONSTANT MULTIPLICATION AND DIV¬ 
ISION. - By moving the constant key to constant 
position a repeat “Multiplicand** or “Divisor’* can 
be used. This is accomplished basically by ad¬ 
vancing the rotational cam shaft positions 16-1/2 
degrees. Advancing the shaft will alter the oper¬ 
ational sequence of the cam shaft followers. Refer 
to paragraph (10) for the cam shaft positions. Re¬ 
fer to the SEQUENCE OF OPERATION CHARTS 
for the operational sequence of the parts during 
constant multiplication and constant division. (See 
Figures 80 and 81). 

(b) CONSTANT PIVOT ASSEMBLY. - The 
horizontal position of the roller on the cam shaft 
locator link determines the detent position of the 
calculating cam shaft. By shifting the horizontal 
location of the roller to its front position, each 
detent position of the cam shaft will be advanced 
an additional 16-1/2°. The cam shaft locator link 



Figure 80 - Constant Pivot in “Normal” Multiplication Position. 

1. Calculating Count Arm 9. Upper Stud on Constant 

2. Calculating Count Link Pivot 

3. Constant Auto Control Lever 10. Lower Stud on Constant 

4. Constant Auto Detent Pivot 

5. Constant Key 11. Cam Shaft Locator Link 

6. Constant Key Detent Roller (in Normal Cal- 

7. Constant Pivot culating Position) 

8. Constant Pivot Detent 12. Locator Cam on Cam Shaft 

13. Control Cam #1 


is riveted to the constant pivot assembly. The con¬ 
stant pivot assembly is mounted on and pivots a- 
round a bearing secured to the left outer frame. 
When the stud on the top of the constant pivot is in 
the front notch of the constant pivot detent, the 
roller on the cam shaft locator link is in its rear 
or normal multiplication position. When the stud 
is in the rear notch of the detent the roller is in 
its front or constant multiplication position. (See 
Figures 80 and 81. Also refer to Figures 18, 19, 
20, 21, 22, 23 and 24). 

(c) CONSTANT AUTO CONTROL LEVER 
ASSEMBLY. - The constant auto control lever as- 



Figure81 - Constant Pivot in “Constant” Multiplication Position. 
Constant Auto Control Lever in “Constant” Position. Cam Shaft 
Locator Link in “Constant” Position. 
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sembly consists of three parts. They are, the cal¬ 
culating count cam arm, constant auto control lever, 
and constant auto detent. (See Figures 80 and 81). 

(1) The calculating count cam arm follows 
the number 1 control cam. Its primary function is 
to control the counting mechanism as described in 
paragraph (21) of this section. In addition, it is at¬ 
tached to the constant auto control lever and con¬ 
trols the lever's horizontal movement. 

{2) The constant auto control lever's func¬ 
tion is to shift the constant pivot assembly between 
its two detent positions. The constant auto control 
lever will only move forward in conjunction with 
the counting mechanism. Its horizontal path is 
controlled by the constant key and the constant auto 
detent. 

(3J With the constant key and the constant 
pivot in their normal multiply position the stud on 
the constant key which contacts the constant auto 
detent will guide the constant auto control lever in 
its lower horizontal path. The bottom arm of the 
lever will ride on top of the bottom stud on the con¬ 
stant pivot. The top arm of the lever will pass 
under the top stud on the pivot. 


(4) If the constant key is moved to the con¬ 
stant position, the stud contacting the constant auto 
detent will allow spring tension to raise the con¬ 
stant lever so that it will move forward in its upper 
horizontal path. The upper arm on the lever will 
then engage the top stud on the pivot as the lever 
moves rearward. The constant pivot will then turn 
in a counter-clock-wise direction, when viewed from 
the left. The top stud on the pivot will move into the 
rear notch of the pivot detent. The cam shaft loca¬ 
tor link and its roller will then be moved forward 
to the constant multiplication position. If constant 
multiplication is continued, the top arm on the con¬ 
stant lever will ride under the top stud on the con¬ 
stant pivot. The bottom arm of the lever will pass 
over the bottom stud on the constant pivot. 

(5) The actions will be reversed as the con¬ 
stant key is moved to normal position while the 
constant pivot and the locator link are in the con¬ 
stant position. The stud on the constant key will 
guide the constant lever down to its lower horizontal 
path as it moves forward. As the lever moves rear¬ 
ward, the bottom arm will contact the bottom stud 
on the constant pivot causing the pivot to turn clock¬ 
wise to its normal position. The locator link and 
its roller will then be moved back to the normal 
multiplying position. 
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SECTION IV 

SERVICE INSPECTION AND LUBRICATION 
SEQUENCE OF OPERATION AND TROUBLE CHARTS 


1. MAINTENANCE INSPECTION. - The Mainten¬ 
ance Inspection is a preventive maintenance and its 
purpose is to clean, lubricate and accomplish any 
adjustments that may be necessary to insure sat¬ 
isfactory performance of the machine. Also, to dis¬ 
cover any potential malfunctions that may develop. 
It must be performed periodically to gain the max¬ 
imum benefits. The inspection procedure outlined 
below will serve as a guide to enable the service¬ 
man to inspect, clean and adjust the important func¬ 
tions of the machine. In order to accomplish the 
inspection the serviceman must be familiar with 
the adjustments and specifications spelled out in 
the Adjustment paragraph in Section V. 

a. Preface. 

(1) Check serial number to verify that you are 
inspecting the correct machine. 

(2) Inquire of operator or person in charge if 
machine has been operating satisfactorily. 

(3) Should any potential malfunctions be dis¬ 
covered during the course of the inspection, call 
it to the customer’s attention. 

(4) Remove case, inspection cover, ribbon, 
platen and governor control disc. 


b. Cleaning. 

(1) Clean type and platen with cleaner solution. 

(2) Clean governor control disc with non-abra¬ 
sive eraser. 

(3) Remove dust with brush and excess oil de¬ 
posits with rag. 

(4) Lubricate as per specifications in para¬ 
graph 2. 

(5) Assemble ribbon and governor control disc. 
If governor brushes are less than 9/32” long, replace. 

c. Motor trip. 

(1) Motor contact points must not close before 
motor trip has been detented. 

(2) Minus key must trip motor detent immedi¬ 
ately or as soon as possible after the minus key 
has been latched. 

(3) Non-add key must not trip motor detent 
until it is within 1/16” of the end of its travel. 

(4) Total and sub-total key must trip as soon 
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as possible after the key has been latched. 

(5) Machine must auto-total on every clear 
total stroke. 

(6) Armature brushes must be replaced if less 
than 1/2” in length. 

d. Paper and ribbon. 

(1) Machine must space correctly and print on 
the correct stroke during calculating problems. 

(2) Ribbon must feed in both directions and re¬ 
verse without hesitation. 

e. Interlocks. 

(1) Minus key must be locked unless a figure 
has been entered into keyboard. 

(2) Total key must lock when figure is entered 
into keyboard. 

(3) Keyboard must be locked during calculating 
problems. 

(4) Plus and minus keys must latch after sec¬ 
ond factor in a calculating problem has been entered 
into the keyboard. 

(5) Calculating selector key must lock after 
first calculating factor has been entered. 

f. Calculating Section Unit. 

(1) Registers must engage properly and freely. 

(2) register must index correctly to the 

left. 

(3) Inspect indexing of ”B” register from left 
to right. 

(a) Inspect by actuating add-back escapement 
control during division. 

(b) Inspect by rotating multiplier index pin¬ 
ion during multiplication. 

(4) Inspect action of ”B” register gear detent. 

(5) Inspect alignment of “B” register gears 
with total stops during calculating problem. 

(6) Inspect action of right outer calculating 
section frame contacting calculating stop cam latch 
and releasing cam shaft. 

(7) Inspect action of multiplier remainder clear 
mechanism. 

(8) Inspect that calculating section unit is lo¬ 
cated correctly. 


Calculating Cam Shaft. 

(1) Followers must have at least 3/4 stock 
thickness engagement with their cams. 

(2) Cam shaft must rotate freely to each de¬ 
tent position and latch in correct positions. 

(3) Cam shaft must move laterally without 
hesitation. 

(4) Cam shaft must not be contacted by feed 
pawl during non-feeding strokes. 

h. Functional Test. 

(1) With calculating selector key in normal 
position run test for addition, subtraction and credit 
balance operation. 

(2) With calculating selector key in multiply 
position run test tapes, or comparable problems, 
printed in Section V, paragraph 1. 

(3) With calculating selector key in divide po¬ 
sition run test tapes, or comparable problems, 
printed in Section V, paragraph 1. 

(4) Run stop key tests for both multiplication 
and division. 

2. LUBRICATION. 

a. LUBRICANTS REQUIRED. - Victor Print¬ 
ing Calculator models require two lubricants. They 
are: 

(1) ALBRIDA FIBRE GREASE. - Victor No. 103 

(2) OIL. - Victor No. 105 

b. LUBRICATION POINTS. - The importance 
of good and frequent lubrication cannot be over¬ 
stressed. Good and frequent lubrication should 
not be interpreted as excessive lubrication. In 
most cases, it is only necessary that one or two 
drops of oil or grease be applied at any lubrication 
point. 

(1) ALBRIDA FIBRE GREASE. - Points at 
which grease is used are listed below. 

(a) Left side of machine. 

(1_) Auto-total control cam arm eccentric 
bearing internal and external. 

(2) Gear teeth of gears in motor box. 

(3) Drive link studs on motor drive plate 
and drive crank. 

(4) Both bearing surfaces of calculating cam 
shaft and locator cam. 
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(5) Slots of calculating slides. 

(6) Calculating selector key detent stud and 
lock notches on selector key. 

(7) Constant key detent stud and constant 
auto detent stud. 

(8) Upper stud on constant pivot. 

(9) Rack cam and sector roller. 

(10) Subtract control crank roller. 

(11) Auto-total pivot and calculating cam 
shaft feed pawl control. 

(b) Center Section. 

(1) Inside edge of rack cam and gear teeth. 

(2) Rectifier roller stud slot. 

(3) Credit balance detent and stud on fugitive 
one pawl trip. 

(4) Slots in accumulator selector arms. 

(5) Accumulator detent notches on swinging 
frame lock. 

(c) Right side of machine. 

(1) Multiplicand wheel detent arm roller. 

(2) Total selection key detent stud. 

(3) Total key (lock notch and crank roller 

slot). 

(4) Top surface of non-add cam control 
(1) CHART I - PROBLEM 13x12 


lever. 

(5) Both arms of ribbon feed pawl. 

(d) Rear of machine. 

( 1 ) Printing link slots. 

(2) Paper feed pawl crank slot. 

(2) OIL. - Oil all moving parts. Apply the oil 
at the point where wearing action is greatest, i.e. 
pivot points, bearings, points where parts rub against 
each other. Also, oil control cam wick. 

(a) Do not oil the lugs on the zero elimina¬ 
tors or at point of contact with comb. 

3. SEQUENCE OF OPERATION CHARTS. - The 
Sequence of Operation Charts are designed to des¬ 
cribe the sequence or chronological order of action 
of major calculating mechanism parts. No attempt 
is made to explain each and every parts action. To 
do so, would increase the length of the charts to 
such a degree as to defeat their purposes. Also, 
many of the actions are obvious and are repeated 
during each main shaft stroke. 

a. Column one indicates the rotational position 
of the calculating cam shaft. 

b. Column two indicates the main shaft stroke 
in two divisions, forward and return. 

c. Column three describes the motion or posi¬ 
tion of the pertinent parts. 

d. Column four gives the sub-paragraph number 
which offers a detailed explanation of the parts ac¬ 
tions. All sub-paragraphs are under Section III, 
paragraph 1, b. BASIC MECHANISM. 


SEQUENCE OF OPERATION 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 


1. Move Calculating Selector to “X” Position. 

u> 

(Home) 


A. Non-add repeat key locked 

(2) 

Detent 


B. Calculating type sector turned to 




“X” Position. 

(3) 



C. Moves Cal. Cam Shaft to multiply position. 

(4) (10) 



D. Positions calculating count arm and pawl 




assembly for negative counting. 

(4) (13) 



E. Cal. Selector Feed Pawl Control Arm 




released. 

(5) 



2. Enter Multiplicand 13 in Keyboard. 




A. Positions calculating cam shaft feed pawl 




to feed cam shaft. 

(G) 



B. Auto-total pivot positions motor contact 




latch to non-auto total position. 

(7) (21) 



C. Multiplicand slide lock released. 

(8) 
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Calculating Cam 

Mainshaft 



Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 


D. Total Key Locked. 

(7) 

(Home) 


E. Minus Key Unlocked. 

(7) 

Detent 


F. Index stop control slide latch released. 

(Cont.) 


(Does not function). 

(14) 


First 

1. Depress motor bar. 



Forward 

A. Calculating racks move towards the rear. 

(26) 



B. Multiplicand prints on tape. 

(15) 



C. Calculating selector key locked. 

(1) 


First 

A. Multiplicand add slide moves towards 



Return 

the rear. 

(12) 



B. “B” register engages calculating racks 



at beginning of return stroke. Multiplicand 
is added into register. 

(12) (23) 



C. Multiplicand wheel detent disengaged from 




"B*' register gears. Detent will disengage 
any time *‘B” register is engaged. 

(29) 



D. Calculating cam shaft rotated to second 




detent position. 

(9) (10) 



E. Stop carriage restores to home position. 




Calculating cam shaft feed pawl cannot feed 
cam shaft. 

(6) 



F. Positions plus and minus key latch to latch 



on next stroke. 

(28) 



G. Divisor stops set in first and second columns. 

(23) 



H. Last column index stop set. 

(14) 



I. Multiplier escapement dog positioned. 

(23) 



J. Division escapement dog disengaged. 

(23) 



K. Index control drive arm lock slide moved out. 

L. “B” register disengaged at the end of the 

(18) 



stroke. 

(12) (23) 



2. Enter multiplier 12 into keyboard. 




A. Position calculating cam shaft feed pawl to 




feed cam shaft. 

(6) 

Second 

Second 

1. Depress motor bar. 


Detent 

Forward 

A. Calculating racks moves towards the rear. 

(26) 



B. Multiplier printed on tape. 

(15) 



C. Motor bar locked. 

(28) 


Second 

A. Multiplier calculating add slide moves toward 



Return 

the rear, engaging “A” register with calcul¬ 
ating racks at beginning of return stroke. 
Multiplier added into register. 

(12) (23) 



B. Feed calculating cam shaft to third detent 



position. 

(10) 



C. “B” register indexes to the left. 

D. Stop carriage restores to home position. 

E. Multiplier stops set in first and second col¬ 

(16) (23) 



umns. 

(23) 



F. Printing links disengaged. 

G. "A” register disengaged at the end of the 

(15) 



stroke, as add slide restores. 

(12) (23) 

Third 

Third 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. “B'* register fully indexed to left and returns 



to right until multiplier escapement dog con¬ 
tacts calculating stop set in second column 
of "A” register. 

(16) (23) 
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Calculating Cam 

Mainshaft 




Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Third 

Third 

C. 

Calculating stop cam latch positioned to 


Detent 

Forward 


latch calculating cam shaft. 

(20) 

(Cont). 

(Cont). 

D. 

Stop carriage restoring arm latched. 

(30) 


Third 

A. 

Feed calculating cam shaft 55-1/2° or 



Return 


16-1/2° short of fourth detent position. 
Calculating stop cam latch will latch cam 
shaft. Cam shaft locator link roller will 
position on rear side of tooth on locator cam. 

(10) 



B. 

Counting mechanism unlatched. 

(13) 



C. 

Last column index stop reset. 

(14) 

Calculating 

Fourth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

Multiplicand cal. sub-total & total slides 
move to the rear, engaging ”B” register 
with calculating racks at beginning of stroke. 

(12) (23) 



C. 

Calculating racks move to the rear. 

(26) 



D. 

Total slide restores to forward position. 

(12) 


Fourth 

A. 

Calculating racks return to home position. 

(26) 


Return 

B. 

Multiplicand “13” added into “C” register 
as “ISO”. 

(23) 



C. 

One (1) is counted out of second column in 
“A” register. 

(13) (23) 



D. 

Sub-total slide restores disengaging ”B” 
register at end of stroke and “B” register 
indexes to the right until escapement dog 
contacts multiplier stop in first column 
of “A” register. 

(12) (23) 


Fifth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

Sub-total & total slides engage ”B” register 
with calculating racks at the beginning of 
the stroke. 

(12) (23) 



C. 

Calculating racks move to the rear. 

(26) 



D. 

Total slide restores to forward position. 

(12) 


Fifth 

A. 

Calculating racks move forward. 

(26) 


Return 

B. 

Multiplicand ”13” is added into ”C” register. 

(23) 



C. 

One (1) is counted out of first column in 





“A” register. 

(13) (23) 



D. 

Sub-total slide disengages ”B” register 
at end of stroke. 

(12) (23) 


Sixth 





Forward 

Same as Fifth Forward 



Sixth 

A. 

Calculating racks move forward. 

(26) 


Return 

B. 

Multiplicand is added into ”C” register. 

(12) (23) 



C. 

One .(1) is counted out of the first column 
of the “A” register. 

(13) (23) 



D. 

Outer frame of calculating section moves 
.080” to the right. Calculating stop cam 
latch is tripped, releasing the calculating 
cam shaft and allowing it to rotate 16-1/2° 
to its fourth detent position. 

(20) (23) 



E. 

Sub-total slide disengaged ”B” register 
at the end of the stroke. 

(12) (23) 
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Calculating Cam 

Main shaft 



Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Fourth 

Seventh 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. Multiplicand cal. total slide engages “B” 



register with calculating racks at begin¬ 
ning of stroke. 

(12) (23) 



C. Calculating racks move to the rear. 



totaling out **B" register. 

(12) (23) 



D. "B” register disengages at end of 



forward stroke. 

(12) (23) 


Seventh 

A. Calculating racks return to home position. 

(26) 


Return 

B. Feed calculating cam shaft 55-1/2° or 



16-1/2° short of fifth detent position. 

Cam shaft latched by multiplier remainder 
latch. 

(10) (24) 



C. Plus and minus key latch released. 

(28) 

Multiplier 

Eighth 

A. Motor tripped automatically. 

(21) 

Remainder 

Forward 

B. “A” register engaged at beginning of 

Clear 


forward stroke. 

(12) (23) 



C. Calculating racks move to rear, totaling 




out “A** register. If register is clear. 




".00” will print. 

(23) (24) 



D. “A” register disengages at end of for¬ 



ward stroke. 

(12) (23) 


Eighth 

A. Multiplier remainder latch releases cam 



Return 

shaft allowing shaft to rotate 16-1/2° to 
fifth detent position. 

(10) (24) 

Fifth 

Ninth 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. Auto-total mechanism set for auto-total. 

C. “C” register engaged at beginning of 

(21) 



forward stroke. 

(19) (23) 



D. Adding racks move toward the rear. 



totaling out the "C M register. 

(19) (23) 



E. Product is printed on tape. 

(15) 


Ninth 

A. “C” register is disengaged at beginning 



Return 

of return stroke. 

(19) (23) 



B. Adding racks return to home position. 

C. Calculating cam shaft is fed 72° to first or 

(26) 



home position. 

(10) 



D. Calculating selector unlocked. 

(1) 



E. Auto-total mechanism set for auto-total. 

(7) (21) 

First 

(Home) 

Detent 





(2) CHART II - PROBLEM 13 x 12 (Constant 13) 


SEQUENCE OF OPERATION - ENTERING CONSTANT 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 


1. Move constant key to constant. 

(32) 

(Home) 


2. All other actions identical to normal 


Detent 


multiplication. 
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Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent to 
Calculating 

First 

Forward 
to Fourth 
Forward 

All actions identical to normal 
multiplication. 


Calculating 

Fourth 

Return 

A. Calculating racks return to home position. 

B. Multiplicand “13” added into “C” register 
as “ISO” 

C. One (1) is counted out of second column 
in “A” register. 

D. Constant pivot assembly pivots shifting 
horizontal location of cam shaft locator 
link roller forward so as to advance 
detent positions 16-1/2° from normal. 

E. Sub-total slide disengages “B” register at 
end of stroke. Register indexes one col¬ 
umn to the right. 

(26) 

(23) 

(13) (23) 

(10) (32) 

(23) 


Fifth 

Forward 

& Return 

All actions identical to normal 
multiplication. 



Sixth 

Forward 

All actions identical to normal 
multiplication. 



Sixth 

Return 

All actions identical to normal 
multiplication except: 




A. Cam shaft rotates 33° to fourth detent 
position. (16-1/2° beyond normal detent 
position). 

(10) (32) 

Fourth 

Detent 

Constant 

Seventh 

Forward 

A. Motor tripped automatically. 

B. “B” register not engaged. 

(21) 

(10) (32) 

Seventh 

Return 

A. Calculating cam shaft fed 72° (16-1/2° 
beyond normal detent position). 

(10) (32) 

Multiplier 

Remainder 

Clear 

Eighth 

Forward 

All actions identical to normal 
multiplication. 


Eighth 

Return 

All actions identical to normal 
multiplication. 


Fifth 

Detent 

Constant 

Ninth 

Forward 

All actions identical to normal 
multiplication. 


Ninth 

Return 

A. “C” register disengaged at beginning of 
return stroke. 

B. Adding racks return to home position. 

C. Calculating cam shaft fed 72° (16-1/2° 
beyond normal multiplication home position). 

D. Calculating selector remains locked. 

E. Auto-total mechanism set for non-auto-total. 

(19) (23) 

(26) 

(10) (32) 

(7) (21) 

First 

Detent 

Constant 

Tenth 

Forward 

A. Motor tripped automatically. 

B. Sub-total and total slides engaged 
“B” register. 

C. Calculating racks move to rear limited 
by amount (13) in *‘B” register. 

D. Constant multiplicand (13) printed. 

(21) 

(23) 

(15) (32) 
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PRINTING CALCULATOR 

Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent 

Constant 

(Cont). 

Tenth 

Return 

A. Racks return to home position. 

B. Calculating cam shaft fed 72° (16-1/2° 
beyond normal multiplication home position). 

C. “B” register disengaged. 

D. Plus and Minus key latch released. 

(26) 

(10) (32) 

(23) 

(28) 

Second 

Detent 

Constant 
(at end of 

Stroke) 


Sequence of operation with constant in machine. 

First stroke of problem is actually taken as last 
stroke of previous problem. Second and Third 
strokes function the same as simple multiplication 
except that cam shaft detent positions are advanced 
16-1/2° from normal, and the cam shaft is fed only 

39° to the calculating position at the end of the 
third stroke. The remainder of the strokes are 
similar to the sequence when entering the constant. 



(3) CHART III 


SEQUENCE OF OPERATION - REMOVING CONSTANT 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Second 

Detent 

Constant to 
Calculating 

Second 

Forward 

to Fourth 
Forward 

Similar to both simple and constant 
multiplication. 


Calculating 

Fourth 

Return 

Similar to simple or constant multiplication, 
plus the following: 

A. Constant pivot assembly pivots shifting 
horizontal location of cam shaft locator 
link roller back to the normal or rear 
position. 

The remainder of the strokes are similar 
to simple multiplication. 

(32) 


(4) CHART IV - TOTAL OF 130 ADDED INTO "C” 

REGISTER TO BE MULTIPLIED BY 12 


SEQUENCE OF OPERATION 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 


First 


1. Move Calculating Selector to multiply. 

(i) 

(Home) 


2. Depress total transfer key. 

(27) 

Detent 


A. Positions calculating cam shaft feed pawl 




to feed cam shaft. 

(6) 



B. Multiplicand slide lock released. 

(8) 



C. Total selection key will be moved to 




auto-total position, if it is not already 




in total position. 

(27) 


First 

1. Depress motor bar. 



Forward 

A. “C” register engaged at beginning of stroke. 

(19) 
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Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

(Home) 

Detent 

(Cont). 

First 

Forward 

(Cont). 

B. Racks move rearward, limited by amount 
in "C” register. 

C. Total in “C** register printed. 

(26) 

First 

Return 

A. *'B*' register engaged by multiplicand 
add slide. 

B. "C” register disengaged. 

C. Racks return to home position adding 

130 into “B” register. 

D. “B*' register disengaged. 

E. Cam shaft fed 72° to second detent position. 

(12) (23) 

(19) (23) 

(23) 

(23) 

(10) 

Second 

Detent 
to First 

Detent 

Second 
Forward 
to Eighth 
Return 

All actions identical to normal 
multiplication. 



(5) CHART V - PROBLEM 145 -J- 12 


SEQUENCE OF OPERATION 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 


1. Move calculating selector key to position. 

(i) 

(Home) 


A. Non-add repeat key locked. 


Detent 


B. Calculating type sector turned to •'■s-” 




position. 

(3) 



C. Positions cam shaft shift link to allow both 




positive and negative counting by calculating 




count arm and pawl. 

(4) (13) 



D. Calculating selector feed pawl control arm 




released. 

(5) 



2. Enter Dividend **145’* into keyboard. 




A. Position calculating cam shaft feed pawl to 




feed cam shaft. 

(6) 



B. Auto-total pivot positions motor contact 




latch to non-auto-total position. 

(7) (21) 



C. Multiplicand slide lock released. 

(8) 



D. Index stop control slide latch released. 

(14) 


First 

1. Depress motor bar. 



Forward 

A. Calculating racks move towards the rear. 

(26) 



B. Dividend prints on tape. 

(15) 



C. Index stop bracket moved to the right. Index 




stops in all columns to left of third column 




set. 

(14) 


First 

A. "C” register engaged adding in Dividend at 



Return 

beginning of return stroke and disengaged 




at end of stroke. 

(19) (23) 



B. Index stop bracket returned to home position. 

(14) 



C. Calculating cam shaft rotated 72° to second 




detent position. 

(10) 



D. Calculating selector key locked. 

(1) 



E. Plus bar latches positioned to latch. 

(28) 
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PRINTING CALCULATOR 


Calculating Cam 

Mainshaft 



Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

First 

F. If credit balance mechanism was in negative 


(Home) 

Return 

position it will be tripped to positive posi- 


Detent 

(Cont). 

tion and index control drive arm lock slide 


(Cont). 


would free index control drive arm. 

(18) 



G. Stop carriage returned to home position. 



Calculating cam shaft feed pawl cannot 
feed cam shaft. 

(6) 



1. Enter Divisor ,, 12” into keyboard. 




A. Position calculating cam shaft feed pawl 




to feed cam shaft. 

(6) 



B. Multiplicand slide lock released. 

(8) 

Second 

Second 

1. Depress motor bar. 


Detent 

Forward 

A. Calculating racks move towards the rear. 

(26) 



B. Divisor prints on tape. 

(15) 



C. Motor bar locked. 

(28) 


Second 

A. Divisor Add (#3) slide moves towards 



Return 

the rear. 

(12) 



B. “B” register engages calculating racks at 




beginning of return stroke. Divisor “12 M 
is added into register. 

(23) 



C. Multiplicand wheel detent disengaged from 



"B’* register gears while register is in 




mesh. Detent will disengage any time 
"B” register is in mesh. 

(29) 



D. Division stop in second column is set. 

E. Calculating cam shaft rotated 55-1/2° 

(23) 



and latched. 

(10) (20) 



F. “B” register disengages calculating racks 




at end of return stroke. 

(23) 



G. "B” register indexes to left until second 



column divisor stop contacts index stop in 
fourth column. Register is held by es¬ 




capement dog. 

(16) (23) 



H. Stop carriage restored to home position. 

Calculating 

Third 

A. Motor tripped automatically. 

(21) 


Forward 

B. “B” register indexing completed if not 



completed during second return stroke. 

(16) 



C. Divisor sub-total H and Divisor total #5 



slides move rearward engaging *‘B” reg¬ 
ister in a sub-total action. 

(12) (23) 



D. Calculating racks move rearward. 

E. “C” register is shifted to subtract position. 

F. Calculating count arm and pawl positioned 

(26) 

(22) 



for positive (count-in) counting. 

(13) 



G. Stop carriage restoring arm latched. 

(30) 


Third 

A. "C” register engaged. 

(19) (23) 


Return 

B. Calculating racks move forward subtracting 



in “B** register, from “145” in 
“C” register. 

(23) 



C. One (1) is counted into second column "A” 



register gear. 

(13) 



D. Add-back escapement control moved upward. 



Detent locates in lower notch. 

(23) 



E. Division escapement arm engages escape¬ 

_1 


ment comb and holds "B” register. 

(23) 
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Calculating Cam 

Main shaft 




Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Calculating 

Third 

F. 

44 B 44 and 44 C 4 ' registers disengage at 


(Cont). 

Return 

(Cont). 


end of stroke. 

(19) (23) 


Fourth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

44 B 44 register is engaged in sub-total action. 

(23) 



C. 

Calculating racks move rearward. 

(26) 



D. 

“C 44 register shifted to subtract position. 

(22) 



E. 

Calculating count arm and pawl positioned 
for positive counting. 

(13) 


Fourth 

A. 

44 C 44 register engaged. 

(19) (23) 


Return 

B. 

Calculating racks move forward subtracting 
4, 120 44 in 4, B” register from 44 025 44 in “C” 
register. 

(23) 



C. 

Credit balance mechanism is tripped to 
negative side. 

(23) (31) 



D. 

Auto-subtract hook released. 

(22) (23) 



E. 

One (1) is counted into second column ,4 A 44 
register gear. 

(13) 



F. 

44 B’* and 44 C 44 registers disengaged. 

(23) 



G. 

Calculating count arm and pawl positioned 
for negative (count-out) counting. 

(13) 


Fifth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

4 'B 44 register engaged in sub-total action. 

(23) 



C. 

Calculating racks move rearward. 

(26) 


Fifth 

A. 

44 C 44 register engaged in positive position. 

(19) (23) 


Return 

B. 

Calculating racks move forward adding 

44 120 44 in *‘B 44 register into 4, C 44 register. 

(23) 



C. 

Credit balance mechanism tripped to posi¬ 
tive side. 

(23) (31) 



D. 

Auto-subtract hook set for subtraction. 

(22) 



E. 

One (1) is counted out of second column 44 A 44 
register gear. 

(13) 



F. 

Add-back escapement control move down¬ 
ward. Detent locates in upper detent notch. 

(23) 



G. 

Division escapement arm disengages es¬ 
capement comb allowing 44 B 44 register to 
index one column to the right. Register is 
now held by division escapement dog. 

(23) 



H. 

4, B 44 and 4, C 44 registers disengage at end 
of stroke. 

(19) (23) 


Sixth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

4< B 44 register engaged in sub-total action. 

(23) 



C. 

Calculating racks move toward the rear. 

(26) 



D. 

44 C 44 register shifted to subtract position. 

(22) 



E. 

Calculating count arm and pawl positioned 
for positive (count-in) counting. 

(13) 


Sixth 

A. 

44 C 44 register engaged. 

(19) (23) 


Return 

B. 

Calculating racks move forward subtracting 

4 4 1 2 4 4 in 44 B 44 register from 44 25 44 in 

44 C 4 * register. 

(23) 



c. 

One (1) is counted into first column 4, A 44 
register gear. 

(13) 



D. 

Add-back escapement control is moved 
upward. 

(23) 
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Calculating Cam 

Mainshaft 




Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Calculating 

Sixth 

F. 

Division escapement arm engages division 


(Cont). 

Return 


escapement comb and holds ”B” register. 

(23) 


(Cont). 

G. 

“B” and ”C ,f register disengage at end of 
stroke. 

(19) (23) 


Seventh 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

”B” register engaged in sub-total action. 

(23) 



C. 

Calculating racks move towards the rear. 

(26) 



D. 

“C” register shifted to subtract position. 

(22) 



E. 

Calculating count arm and pawl positioned 
for positive (count-in) counting. 

(13) 


Seventh 

A. 

”C” register engaged. 

(19) (23) 


Return 

B. 

Calculating racks move forward subtracting 
”12” in ”B” register from “IS” in ”C'* 
register. 

(23) 



C. 

One (1) is counted into first column “A” 
register gear. 

(13) 



D. 

”B” and ”C” register disengage at end 
of stroke. 

(19) (23) 


Eighth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

”B” register engaged in sub-total action. 

(23) 



C. 

Calculating racks move towards the rear. 

(26) 



D. 

**C” register shifted to subtract position. 

(22) 



E. 

Calculating count arm and pawl positioned 
for positive (count-in) counting. 

(13) 


Eighth 

A. 

”C” register engaged. 

(19) (23) 


Return 

B. 

Calculating racks move forward subtracting 
"12” in "B" register from ”01” in ”C” 
register. 

(23) 



C. 

Credit balance mechanism is tripped to 
negative side. 

(31) 



D. 

Auto-subtract hook released. 

(22) (23) 



E. 

One (1) is counted into first column ”A” 




register gear. 

(13) 



F. 

”B” and ”C” register disengaged at end 




G. 

of stroke. 

Calculating count arm and pawl positioned 

(19) (23) 




for negative (count-out) counting. 

(13) 


Ninth 

A. 

Motor tripped automatically. 

(21) 


Forward 

B. 

"B" register engaged in sub-total action. 

(23) 



c. 

Calculating racks move towards the rear. 

(26) 


Ninth 

A. 

”C” register is engaged in positive position. 

(19) 


Return 

B. 

Calculating racks move forward adding ”12” 




in ”B” register into ”C” register. 

(23) 



C. 

Credit balance mechanism is tripped to 
positive side. 

(31) 



D. 

Auto-subtract hook set for subtract. 

(22) 



E. 

One (1) is counted out of first column ”A” 




register gear. 

(13) 



F. 

Add-back escapement mechanism is 
moved downward. 

(23) 



G. 

Division escapement arm disengages es¬ 




capement comb allowing the ”B” register 
to index .080” to the right. 

(23) 
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Calculating Cam 

Mainshaft 



Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Calculating 

Ninth 

H. Calculating cam shaft unlatched and rotated 


(Cont). 

Return 

16-1/2° to third detent position. 

(10) 


(Cont). 

I. **C” register disengaged. 

(19) 

Third 

Tenth 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. "B" register engaged in total action. 

C. Calculating racks move towards the rear 

(23) 



totaling out '*B M register. 

(23) (26) 



D. “B” register disengaged. 

(23) 


Tenth 

A. Cam shaft rotated 72° to fourth detent 



Return 

position. 

(10) 



B. Index stops reset. 

C. Total selection key positioned to total 

(14) 



position if in sub-total position. 

(27) 

Fourth 

Eleventh 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. “A” register engaged in total action. 

C. Calculating racks move towards the rear 

(23) 



totaling out "A” register and printing 

Quotient. 

(15) (23) 



D. "A** register disengaged. 

(23) 


Eleventh 

A. Calculating cam shaft rotated 72° to fifth 



Return 

detent position. 

(10) 



B. Plus bar unlatched. 

C. Auto-total pivot positions motor contact 

(28) 



latch for auto-total. 

(21) 

Fifth 

Twelfth 

A. Motor tripped automatically. 

(21) 

Detent 

Forward 

B. "C” register engaged in total action. 

C. Calculating racks move forward totaling 

(19) 



out one (1) in “C" register and printing 
remainder. 

(15) (23) 


Twelfth 

A. “C” register disengaged at beginning of 



Return 

return stroke. 

(19) 



B. Calculating cam shaft fed 72° to first 



(home) position. 

(10) 



C. Calculating selector key unlocked. 

D. Auto-total pivot positions motor contact 

(1) 



latch for auto-total. 

(21) 

First 

(Home) 

Detent 





(6) CHART VI - PROBLEM 145 12 CONSTANT 12 


SEQUENCE OF OPERATION ENTERING CONSTANT 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent 


1. Move constant key to constant position. 

2. Enter Dividend "145”. 

3. All other actions identical to normal division. 

(32) 
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Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent 

(Cont). 

First 

Forward 

& Return 

1. Depress motor bar. 

2. All other actions identical to normal division. 

3. Enter Divisor * , 12”. 


Second 

Detent 

Second 
Forward 
& Return 

1. Depress motor bar. 

2. All other actions identical to normal division. 


Calculating 

Third 

Forward 

1. All actions identical to normal division. 



Third 

Return 

1. Constant pivot assembly pivots shifting 
horizontal location of cam shaft locator link 
roller forward so as to advance detent positions 
of cam shaft 16-1/2° from normal. 

2. All other actions identical to normal division. 

(10) (32) 


Fourth 

Forward 
to Ninth 
Return 

1. All actions identical to normal division. 


Third 

Detent 

Tenth 

Forward 

& Return 

1. “B” register does not engage. 

2. Plus bar unlatched. 

3. All other actions identical to normal division 
except cam shaft is 16-1/2° past normal detent 
position. 

(10) (32) 

Fourth 

Detent 

Eleventh 

Forward 

& Return 

1. All actions identical to normal division except 
cam shaft is 16-1/2° past normal detent 
position. 

(10) (32) 

Fifth 

Detent 

Twelfth 

Forward 

1. All actions identical to normal division. 



Twelfth 

Return 

1. All actions identical to normal division except 
calculating selector key remains locked and 
cam shaft is 16-1/2° past normal detent position. 

(10) (32) 

First 

Detent 


1. Enter new dividend. 

2. Depress motor bar. 

3. All actions during the entire problem from 
this point on will be the same except: the 
motor will trip automatically for the second 
stroke and the constant pivot will not have to be 
shifted during the first counting stroke. 

(32) 


(7) CHART VII - PROBLEM 145 -!- 12 STOP KEY DEPRESSED 


SEQUENCE OF OPERATION 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent 
& Second 

Detent 

First 

Forward 
to Second 
Return 

1. Move calculating selector key to ** + ’' position. 

2. Enter dividend and divisor. 

3. All actions identical to normal division. 

a) 
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Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

Calculating 

Third 

Forward 

1. Depress stop key. 

2. Stop key escapement dog slide control release 
releases stop key escapement dog release slide. 

3. All other actions identical to normal division. 

(23) (25) 


Third 

Return 

1. All actions identical to normal division. 



Fourth 

Forward 

1. All actions identical to normal division. 



Fourth 

Return 

1. All actions identical to normal division. 



Fifth 

Forward 

1. All actions identical to normal division. 



Fifth 

Return 

1. One (1) counted out of second column "A” 
register gear on add-back stroke. 

2. Add-back escapement control moved downward. 
Detent locates in upper detent notch. 

3. Stop key escapement dog release will raise the 
escapement dog lift. 

4. Escapement dog lift raises division escapement 
dog disengaging the dog from the division 
escapement comb. 

5. “B” register is free to index to the right to 
home position. 

6. Calculating cam shaft is unlatched. 

7. All other actions identical to normal division. 

(13) 

(23) 

(23) 

(23) 

(10) (20) (23) 

Third 

Detent 
to First 

Detent 

Sixth 

Forward 
to Eighth 
Return 

1. All actions identical to normal division. 

2. Quotient will be “lO’* and remainder ,4 25 M . 



(8) CHART VIII - PROBLEM TOTAL OF 145 ADDED INTO “C” 
REGISTER TO BE DIVIDED BY 12 

SEQUENCE OF OPERATION 


Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

Detent 


1. Move calculating selector key to position. 

2. Depress total transfer key. 

A. Positions total selection key to sub-total 
position if key is in total position. 

B. All other actions identical to normal division 
except the dividend need not be entered into 
the keyboard and auto-total pivot will not 
disturb the motor contact latch. 

(i) 

First 

Forward 

1. Depress motor bar. 

2. “C” register engages in sub-total action. 

3. Calculating racks move rearward printing the 
dividend ,, 145*\ 

(27) 
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Calculating Cam 
Shaft Position 

Mainshaft 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 

First 

A. Calculating racks move forward. 

(26) 

Detent 

Return 

B. Calculating cam shaft rotated 72° to second 


(Cont). 


detent position. 

(10) 



C. M C M register disengaged at end of stroke. 

(27) 



2. Enter divisor “12" into keyboard. 


Second 

Second 

1. All actions identical to normal division. 


Detent 

Forward 




to Twelfth 




Return 




(9) CHART IX PROBLEM 145 *■ 00 STOP KEY DEPRESSED 


SEQUENCE OF OPERATION 


Calculating Cam 

Mainshaft 



Shaft Position 

Stroke 

Motion and Position of Part or Assembly 

Reference 

First 


1. Move calculating selector key to **- 5 -” position. 

a) 

Detent 


2. Enter dividend ,, 145". 

3. All other actions identical to normal division. 



First 

1. Depress motor bar. 



Forward 

2. All actions identical to normal division. 



First 

1. All actions identical to normal division. 



Return 

2. Enter "OO" (zero) as divisor. 


Second 

Second 

1. Depress motor bar. 


Detent 

Forward 

2. All actions identical to normal division. 



Second 

1. All actions identical to normal division except 



Return 

a zero amount is entered into the “B" register 
as a divisor. Consequently, none of the divisor 
stops are set other than the first column stops 
which is always set. The first column stop will 
contact the fourth column index stop. 

(23) 

Calculating 

Third 

1. One (1) will count into the third column “A" 



Forward 

register gear during each machine stroke 



to Twelfth 

until a total of 10 is reached. The counting 



Return 

mechanism will continue to function but the 
trip ratchet shaft feed discs will not be rotated. 

(13) (23) 



2. The machine will continue to run until the 




stop key is depressed. 




3. All other actions identical to normal division. 



Thirteenth 

1. Depress stop key. 



Forward 

2. Stop key escapement dog slide control releases 
stop key escapement dog release slide. 

3. Auto-division stop ratchet detent pawl will 

(23) 



engage auto-division stop ratchet. 

(25) 



4. Auto-division stop ratchet feed pawl will feed 




auto-division stop ratchet one tooth space. 

(25) 


Thirteenth 

1. Auto-division stop ratchet will be held by 



Return 

detent pawl. 
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Calculating Cam 

Mainshaft 




Shaft Position 

Stroke 


Motion and Position of Part or Assembly 

Reference 

Calculating 

Fourteenth 

1 . 

Auto-division stop ratchet feed pawl will feed 


(Cont). 

Forward 


auto-division stop ratchet one tooth space 



to Twenty- 


during each machine stroke. 

(25) 


Third 

2. 

The ratchet will feed eleven tooth spaces 



Return 


at which time the stud on the ratchet will 





contact and pivot the stop key subtraction 
release arm. 

(25) 



3. 

The stop key subtractions release arm will 
pivot the auto-subtract hook control cradle 
which in turn will release the auto-subtract 
hook. 

(22) (25) 


Twenty- 

1 . 

“C” register moves to positive position. 

(22) (23) 


Fourth 

2. 

Calculating count arm and pawl positioned for 



Forward 


negative (count-out) counting. 

(13) 


Twenty- 

1. 

One (1) is counted out of the “10” in the 



Fourth 


third column “A” gear. 

(13) (23) 


Return 

2. 

Add-back escapement control will move 
downward. 

(23) 



3. 

Stop key escapement dog release will raise 
the escapement dog lift. 

(23) 



4. 

Escapement dog lift will raise the division 
escapement dog disengaging the dog from the 
division escapement comb. 

(23) 



5. 

“B” register is free to index to the right to 
home position. 

(23) 



6. 

Calculating cam shaft is unlatched. 

(10) (20) (23) 

Third 

Twenty- 

1 . 

All actions identical to normal division. 


Detent 

Fifth 

Forward 





Twenty- 

Fifth 

Return 

1 . 

All actions identical to normal division. 


Fourth 

Twenty - 

1 . 

Quotient “900” totaled out of “A” register. 

(23) 

Detent 

Sixth 

2. 

Remainder “145” totaled out of “C” register. 

(23) 

to First 

to Twenty- 

3. 

All other actions identical to normal division. 


Detent 

Seventh 

Return 





4. TROUBLE CHART. - This Trouble Chart covers 
only those troubles pertaining to the calculating 
mechanism and does not attempt to give complete 


coverage on all malfunctions that may occur. Refer 
to Trouble Charts in the Executive and Custom man¬ 
uals for other malfunction causes and corrections. 


TROUBLE CHART 


TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Over 

multiplication 

Counting mechanism not counting out of “A” 
register. 

See trouble, “Counting 
mechanism not counting 
out of “A” register.” 

“B” register not engaging properly. 

See trouble, “ ‘B* register 
not engaging properly.” 

“A” register not engaging properly. 

See trouble, “ 'A* register 
not engaging properly.” 


April, 1957 


VICTOR ADDING MACHINE CO. 


63 




















Section IV 
Paragraph 4 


75-85-54 

PRINTING CALCULATOR 


TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Over 

multiplication 

(Cont). 

"B 4 ‘ register not indexing properly. 

See trouble, “ *B 4 register 
not indexing properly. 44 

Calculating cam shaft not feeding properly. 

See trouble, 44 Cal. cam shaft 
not feeding properly. 44 

Under 

multiplication 

Counting mechanism counting out of "A** register 
during non-counting stroke. 

See trouble, "Counting 
mechanism not counting in 
or out of "A" register." 


"B 44 register not engaging properly. 

See trouble, 4 4 4 B* register 
not engaging properly. 44 


''A*' register not engaging properly. 

See trouble, 4 4 4 A 4 register 
not engaging properly. 44 


"B 44 register not indexing properly. 

See trouble, 4 4 4 B 4 register 
not indexing properly. 44 


Calculating cam shaft not feeding properly. 

See trouble, "Cal. cam shaft 
not feeding properly. 44 


Calculating cam shaft not restoring to 
normal properly. 

See trouble, "Cal. cam shaft 
not restoring to normal. 44 

Over 

division 

Counting mechanism not counting out of “A** 
register during add-back stroke. 

See trouble, "Counting 
mechanism not counting in 
or out of "A 44 register. 44 


"B" register not engaging properly. 

See trouble, 4 4 4 B 4 register 
not engaging properly. 44 


"A” register not engaging properly. 

See trouble, 44 4 A 4 register 
not engaging properly. 44 


"B" register not indexing properly. 

See trouble, 44 *B 4 register 
not indexing properly. 44 


Calculating cam shaft not feeding properly. 

See trouble, "Cal. cam shaft 
not feeding properly. 44 


Not auto-subtracting. 

See trouble, "Not auto¬ 
subtracting. 44 


Over auto-subtracting. 

See trouble, "Over auto¬ 
subtracting. 44 

Under 

division 

Counting mechanism not counting into "A" 
register during auto-subtract stroke. 

See trouble, "Counting 
mechanism not counting in 
or out of "A 44 register. 44 


Not auto-subtracting. 

See trouble, "Not auto¬ 
subtracting. 44 


"B” register not engaging properly. 

See trouble, 4 4 4 B 4 register 
not engaging properly. 44 


"A” register not engaging properly. 

See trouble, 4 4 4 A 4 register 
not engaging properly. 44 


“B 44 register not indexing properly. / 

See trouble, 44 *B 4 register 
not indexing properly. 44 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Under 

division 

(Cont). 

Calculating cam shaft not feeding properly. 

See trouble, “Cal. cam shaft 
not feeding properly.” 

Calculating cam shaft not restoring to 
normal properly. 

See trouble, "Cal. cam shaft 
not restoring to normal.** 

Over 

Addition 

Adding mechanism not functioning properly. 

Refer to Service Manuals on 
Executive and Custom ma¬ 
chines - Form #581-10-1 and 
#581-80-1. 

Under 

Addition 

Adding machine mechanism not functioning 
properly. 

Refer to Service Manuals on 
Executive and Custom ma¬ 
chines - Form #581-10-1 
and #581-80-1. 


Non-Add cam control lever follower not aligned 
with #24 cam. 

Align follower with cam. 


Calculating cam shaft not restoring to *'normal* * 
position. 

See trouble, "Cal. cam shaft 
not restoring to normal.** 


Total control out of adjustment. 

Refer to Service Manuals on 
Executive and Custom - Form 
#581-10-1 and #581-80-1. 

Machine does 
not auto-total 

Total control cam arm binding on control cams. 

Adjust eccentric bearing. 


Signal type sector shift binding against 
accumulator link. 

Adjust signal type sector 
shift. 


Auto-total mechanism out of adjustment. 

Refer to Select-O-Matic 

Service Manual Form 
#581-121 for adjustments. 

Not printing 
on correct 

Printing link failing to engage studs on main shaft. 

Adjust rear tie plate. 

strokes 

Printing link control binding. 

Relieve bind. 


Printing link control slide binding. 

Relieve bind. 

Printing on 
incorrect 

Printing link control slide off front guide stud. 

Reassemble slide on stud. 

strokes 

Printing link control slide not engaging 
calculating cam. 

Align slide. 

Light printing 
on one side 

One printing link failing to engage stud on main 
shaft. 

Form rear tie plate. 

Incorrect 

spacing 

Right printing link failing to engage stud on main 
shaft. 

Form rear tie plate. 


Carriage out of adjustment. 

Refer to Service Manual for 
Executive Subtractors - Form 
#581-10-1. 

Calculating 

Signal sector 
not printing 

Signal type sector not positioned properly. 

Reposition signal type 
sector shift. 

properly. 

Signal type spring detached, broken or weak. 

Attach or replace spring. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

"B M register 
not engaging 
properly. 

Calculating section unit improperly located. 

Relocate Cal. section unit. 

Gear shaft connecting link clamps improperly 
adjusted. 

Adjust clamp positions on 
equalizing shaft. 


Screws securing gear shaft connecting link clamps 
to multiplicand equalizing shaft loose. 

Re-adjust and secure screws. 


Gear shaft connecting link eccentric stop 
improperly adjusted. 

Adjust eccentric stop. 


Eccentric on gear shaft connecting link clamp 
improperly adjusted. 

Adjust eccentric. 


Calculating rack limit eccentric shaft out of 
adjustment. 

Adjust shaft. 


Bind in multiplicand adding, sub-total, or total slide. 

Relieve bind. 


Multiplicand add, sub-total, or total slide spring 
weak or broken. 

Replace. 


Calculating rack binding in guides. 

Relieve bind. 


Calculating gear not engaging calculating gear 
guide properly. 

Replace gear guide. 


Multiplicand gear shaft bushings binding in frames. 

Relieve bind. 


Multiplicand wheel detent slide contacting top of 
multiplicand wheel detent. 

Adjust slide. 


Multiplicand calculating slide lock not blocking or 
releasing multiplicand add slide. 

Adjust calculating cam shaft 
feed pawl trip. 


Control cam bracket assembly not positioned 
properly. 

Relocate by positioning to 
rear of machine. 


Calculating slide not aligned with control cam. 

Align slide. 


Damaged gear. 

Replace gear. 


Loose or broken calculating cam. 

Replace cam. 


Damaged calculating or adding racks. 

Replace rack. 

"A” register 
not engaging 
properly. 

Calculating rack limit eccentric shaft out of 
adjustment. 

Adjust shaft. 

Multiplier gear shaft bushings binding in frames. 

Relieve bind. 


Calculating rack binding in guides. 

Relieve bind. 


Control cam bracket assembly not positioned 
properly. 

Relocate by positioning to 
rear of machine. 


Calculating slide not aligned with control cams. 

Align slide. 


Damaged gear. 

Replace gear. 


Loose or broken calculating cam. 

Replace cam. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

“A” register 

not engaging 

properly. 

(Cont). 

Damaged calculating or adding rack. 

Replace rack. 

**B*' register 

not indexing 
properly. 

“B” register not indexing to the left properly. 

See trouble, “ *B* register not 
indexing to the left properly.** 

"B” register not indexing to the right properly. 

See trouble, " ‘B* register not 
indexing to the right properly.** 

fl B** register 

not indexing 
to the left 

Index control shaft not raising high enough to 
en g a ge escapement shaft connecting arm. 

Form index control lift arm. 

properly. 

Index control shaft not positioning to the left of 
the escapement shaft connecting arm. 

Adjust set screw on index con¬ 
trol drive arm for clearance. 


Escapement shaft connecting arm disengaged 
from escapement comb shaft. 

Re-engage arm with shaft. 


Index control arm lift arm not latching on latch. 

Form arm. 


Index control restore spring detached, weak or 
broken. 

Attach or replace spring. 


Index control lift arm latch spring detached, 
weak or broken. 

Attach or replace spring. 


Bind in the index control lift arm latch. 

Relieve bind. 


Multiplicand gear shaft screw loose. 

Secure screw. 


**B’* register bracket sprung. 

Replace bracket or “B** 
register. 


Index control drive arm yield springs weak or 
broken. 

Replace springs. 


Index control drive arm lock slide not releasing 
index control drive arm. 

Align lock slide with its re¬ 
store cam on cam shaft. 


Index stop bracket not positioning correctly. 

Adjust bracket positioning. 


Add-back control detent spring broken. 

Replace spring. 


Calculating stop cradle interfering with “A** 
register calculating stops. 

Adjust cradle. 


Index stop not resetting. 

Align index stop reset arm 
with calculating cam. 

“B” register 
not indexing 
to the right 

Outer calculating slide frame not releasing stop 
cam latch. 

Adjust set screw on stop cam 
latch. 

properly. 

Screws securing outer cal. side frame loose. 

Secure screws. 


Counting mechanism not counting in or out of 
"A” register. 

See trouble, “Counting mech¬ 
anism not counting in or out 
of “A** register.'* 


Outer calculating side frame releasing stop cam 
latch prematurely. 

Adjust set screw on stop cam 
latch. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

*'B” register 
not indexing 
to the right 
properly. 

(Cont). 

”B” register restore spring weak, broken or 
detached. 

Replace or attach. 

”B” register binding. 

Relieve bind. 

Escapement mechanism not functioning correctly. 

See trouble, “Escapement 
mechanism not functioning 
properly.” 

Multiplier escapement dog not positioned 
correctly. 

Align multiply cam arm with 
calculating cam. Relieve bind. 

Calculating indicator binding. 

Relieve bind. 

Counting 
mechanism 
not counting 
in or out of 
,4 A” register. 

“A” register not engaging properly. 

See trouble, “ ‘A* register not 
engaging properly.” 

”B” register not indexing properly. 

See trouble, ”B” register not 
indexing properly.” 

Calculating count arm latch not releasing count 
arm link due to bind in latch assembly. 

Relieve bind. 

Due to mis-alignment of count arm latch with 
calculating cam #4 or #5. 

Adjust stop cam latch by 
re-arranging spacers. 

Calculating section unit improperly located. 

Relocate cal. section unit. 

Counting mechanism motivation spring weak, 
broken or detached. 

Replace, or attach. 

Multiplier index pinion not aligned with “A” 
register gear. 

Align index pinion. 

Calculating cam shaft shift link disengaged from 
stud on calculating count arm and pawl assembly. 

Adjust form in shift link. 

Calculating count arm and pawl spring broken 
or detached. 

Replace or attach. 

Calculating count arm latch spring broken 
or detached. 

Replace or attach. 

Multiplier index pinion binding. 

Relieve bind. 

Multiplier gear shaft spring broken or detached. 

Replace or attach. 

Bind in calculating gear. 

Relieve bind. 

Stripped teeth on calculating gear. 

Replace gear. 

Calculating count arm pawl striking edge of 
trip ratchet feed disc. 

Adjust by forming calculating 
count arm and pawl assembly 
or use adjustment keeper on 
assembly. 

Multiplier index pinion locator not positioned 
properly. 

Relocate index pinion. 

Multiplier index pinion locator spring detached, 
weak, or broken. 

Replace or attach. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Counting 

Bind in the calculating count arm pawl. 

Relieve bind. 

not counting 

in nr* rmt nf 

Screw that secures the outer calculating frame loose. 

Secure screw. 

"A” register. 
(Cont). 

Escapement mechanism not functioning correctly. 

See trouble, "Escapement 
mechanism not functioning 
correctly. " 


Outer calculating side frame releasing stop cam 
latch prematurely. 

Adjust set screw on latch for 
approximately .030" clearance. 


Multiplier calculating slide lifting "A” register 
during counting strokes. 

Adjust connecting link clamp. 


Calculating count arm and pawl positioning spring 
broken. 

Replace. spring. 


Calculating count arm connecting link binding. 

Relieve bind. 


Add-back escapement control binding. 

Relieve bind. 


Calculating count cam arm or link binding. 

Relieve bind. 

Calculating 
cam shaft 
not feeding 
properly. 

Calculating cam shaft feeding on incorrect strokes. 

See trouble, "Cal. cam shaft 
feeding on incorrect strokes." 

Calculating cam shaft not feeding on correct 
strokes. 

See trouble, "Cal. cam shaft 
feeding on incorrect strokes." 

Calculating 
cam shaft 
feeding on 
incorrect 
strokes. 

Calculating cam shaft feed pawl engaging tooth 
on feed ratchet. 

Assemble larger adj. screw 
stud on feed pawl control. 

Calculating cam shaft feed pawl trip not restoring 
on top of feed pawl control arm. 

Adjust auto-total pivot 
control. 


Calculating cam shaft feed pawl 
control sprung. 

Replace feed pawl. 


Too much up and down play in stop carriage 
restore arm. 

Assemble adjustment spacer 
on restore arm pivot stud. 


Outer calculating side frame releasing stop cam 
latch prematurely. 

Adjust set screw on latch for 
approximately .030" clearance. 

Calculating 
cam shaft not 
feeding on 
correct 
strokes. 

Calculating stop cam latch or multiplier remainder 
not releasing cam shaft. 

Adjust set screws on stop cam 
latch to release latch. Adjust 
eccentrics on multiplier re¬ 
mainder. 

Followers binding on calculating cams. 

Stone surface of cam. 


Followers binding on side of cams. 

Align followers. 


Calculating cam shaft binding in its bearings or 
against a follower. 

Relieve bind. 


Calculating cam shaft feed pawl missing tooth 
on feed ratchet. 

Assemble adjustment screw 
stud on feed pawl control. 


Calculating selector feed pawl control arm binding. 

Relieve bind. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Calculating 
cam shaft not 
restoring to 
normal. 

Calculating cams binding on followers. 

Stone followers. 

Follower out of alignment and binding against cam. 

Align follower. 

Rough bearing surface on cam shaft. 

Stone bearing surface. 


Calculating selector key not positioning fully. 

Determine cause for key 
not positioning. 

Constant 
multiplicand 
or divisor 
changing 
figures. 

M B" register not engaging properly. 

See trouble, *' *B* register 
not engaging properly. *’ 

Printing total 
or sub-total in 
place of con¬ 
stant. 

Auto-totaling on non auto-total stroke. 

Adjust auto-total mechanism. 

Constant does 
not enter or 
clear. 

Constant auto control lever assembly not 
positioning correctly. 

See trouble, “Constant auto¬ 
control lever assembly not 
positioning correctly. 

Constant auto 
control lever 
assembly not 
positioning 
correctly. 

Control lever binding in bearing guide slot. 

Relieve bind. 

Spring weak or unhooked on constant auto detent. 

Attach or replace. 

Constant enter- 
ing or clearing 
without shifting 
constant key. 

Weak spring on constant pivot detent. 

Replace. 

Cam shaft locator roller binding on #1 calculating 
cam shaft locator. 

Relieve bind or replace 
constant pivot assembly. 

Total transfer 
not transferring 
total from “C” 
register to 
**B" register 
with calculating 
selector key 
in "X” position 

Multiplicand calculating slide lock not releasing 
multiplicand add slide. 

Adjust calculating cam shaft 
feed pawl trip. 

Multiplicand calculating slide lock spring broken 
or detached. 

Replace or attach. 

Bind in the multiplicand calculating slide lock. 

Relieve bind. 

Machine stops 

rv yi Vi n ci f f /I 

Bind in the motor trip pivot cam. 

Release bind or replace. 

or nesitaies 
during a cal¬ 
culating prob- 

Motor trip pivot cam spring detached, weak or 
broken. 

Attach or replace. 


Switch point out of adjustment. 

Adjust points. 


Case hood raising from vibration. 

Adjust case snap. Assemble 
lighter spring on disengaging 
slide. 


Loose screws on operating shaft arm. 

Secure screw. 


Drive plate detent adjustment collar out of 
adjustment. 

Adjust collar. 


Too much play in the motor contact link. 

Adjust right operating 
shaft arm. 
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Section IV 
Paragraph 4 


TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Machine stops 
or hesitates 
during a cal¬ 
culating prob¬ 
lem. (Cont). 

Bind in operating shaft. 

Relieve bind. 

In negative 
multiplication 
machine fails 
to subtract. 

Bind in subtract key latch. 

Relieve bind. 

Subtract key latch out of alignment contacting 
cam #33. 

Align follower with cam. 


Subtract mechanism not functioning. 

Refer to Custom Service 

Manual #581-80. 


Subtract key latch spring weak, detached or broken. 

Replace or attach spring. 


Minus key motor kick off set too early. 

Delay kick off. 

Not auto¬ 
subtracting. 

Auto-subtract hook total lock not releasing 
auto-subtract hook. 

Adjust lock. 


Spring on auto-subtract hook broken. 

Replace spring. 


Bind in auto-subtract hook controls. 

Relieve bind. 


Subtract linkage out of adjustment. 

Refer to Custom Service 

Manual #581-80-1 for 
adjustment. 


Division stop ratchet binding. 

Relieve bind. 

Over auto¬ 
subtracting. 

Auto-subtract hook total lock interfering with 
auto-subtract hook. 

Adjust lock. 


Spring on credit balance crank weak, or broken. 

Replace spring. 


Bind in auto-subtract hook controls. 

Relieve bind. 

Escapement 

mechanism 

not funotinnincr 

Division escapement dog and arm not aligned 
correctly in relation to each other. 

Form division escapement 
arm. 

1 IsJ t L UHL llUlUlig 

correctly. 

Add-back escapement control or control 
pawls binding. 

Relieve bind. 


Add-back escapement control detent spring 
weak or broken. 

Replace spring. 


Division escapement comb loose or bent. 

Secure or replace comb. 


Division escapement dog spring weak or broken. 

Replace spring. 


Division escapement dog lift binding. 

Relieve bind. 


Counting mechanism not counting in or out of 
“A” register. 

See trouble, "Counting 
mechanism not counting in or 
out of “A” register. 

Stop key not 

functioning 

during 

multiplication. 

Calculating stop release cradle not re-setting 
calculating stops in "A” register. 

Adjust cradle or cradle arm. 
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TROUBLE 

POSSIBLE CAUSE 

ADJUSTMENT 

Stop key not 
functioning 
during 
division. 

Auto-division stop ratchet not feeding correctly. 

Adjust feed pawl and detent. 

Auto-subtract release controls binding. 

Relieve bind. 

Stop key escapement dog release slide binding. 

Relieve bind. 

Stop key escapement dog release misaligned with 
escapement dog lift. 

Align arm on dog lift. 

Not auto-subtracting. 

See trouble, “Not auto- 
subtracting.'* 
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Section V 
Paragraph 1, a. (1) to (8) 



SECTION V 

DISASSEMBLY, REASSEMBLY AND ADJUSTMENT 


1. DISASSEMBLY AND REASSEMBLY. - The sug¬ 
gested disassembly and reassembly of the calculating 
mechanism from and to the model is described in 
this section. It is not mandatory that this procedure 
be followed as its main purpose is to serve as a 
guide for the serviceman when performing repairs. 
The directions referred to in part movements are 
stipulated to be from the operating position of the 
machine. This must be taken into consideration 
when disassembling and assembling parts with the 
machine in an inverted position. To aid in identifying 
the parts, the figure number in which the subject 
parts appear in the Printing Calculator Parts Cat- 
alog. Form #581-145, is listed at the end of each 
paragraph. 

a. DISASSEMBLY FROM THE MODEL. 

(1) Remove the three binding head screws se¬ 
curing the case and remove case. Correction, total 
selection, calculating and constant key button must 
be removed before removing the case. 

(2) Remove the screw securing the ground lead 
to the gear box cover and remove cover. (See Fig¬ 
ure 42). 

(3) Remove the four binding head screws se¬ 
curing the model to the base support and remove 


the support. (See Figure 45). Assemble the three 
T-208-3 and one T-208-1 test feet to the base. As¬ 
semble the four T-212 test feet to the top of the 
side frames. 

(4) Remove the two binding head screws and 
lockwashers securing the calculating unit indicator 
to the outer calculating frame and remove the in¬ 
dicator. (See Figure 44). 

(5) Loosen the set screw securing the calcul¬ 
ating stop release arm cradle to the calculating 
stop release cradle cam lever and remove the spring 
keeper securing the cam lever to the right base 
support bracket. Remove- arm cradle, cam lever 
and roller. (See Figure 43). 

(6) Detach spring from the index stop reset arm 
and remove arm. (See Figure 4 3). 

(7) Detach the spring between the stud on the 
right calculating section side frame and the multiply 
cam arm. Loosen the binding head screw securing 
the multiplier remainder clear mechanism to the 
calculating section unit. Remove the binding head 
screw retaining the mechanism on the screw in its 
assembly order. (See Figure 32). 

(8) Remove multiplier index pinion and spring. 
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(9) Remove the two connecting link clamp 
screw studs from the left side of the calculating 
section. (See Figure 35). 

(10) Remove the calculating count arm con¬ 
necting link. Detach spring leading to calculating 
count arm and pawl. Remove spring keeper from 
left end of fugitive one shaft so shaft can be moved 
in order to disengage link from the calculating count 
arm and link cradle. (See Figures 24 and 22). 

(11) Remove the spring keeper and flat spacer 
securing the index stop control arm to the index 
stop control slide latch and remove the binding head 
screw, flat spacer and^shoulder spacer securing 
the control arm to the base. Remove arm. (See 
Figure 21). 

(12) Detach long spring from spring hook on 
division escapement comb shaft in the calculating 
section unit. Detach spring from multiplicand gear 
section lock on calculating section unit. (See Figure 
34 and 31). 

(13) Advance all calculating racks to their "S'* 
position. Remove two binding head screws and round 
frame nuts securing the calculating section to the 
base. Remove calculating section unit and restore 
racks to home position. 

(14) Detach the eleven springs securing the 
calculating racks to the adding racks and remove 
the calculating racks. (See Figure 26). 

(15) Remove spring keeper from right end of 
calculating cam shaft and remove #34 subtract cam, 
flat spacer, #33 subtract key latch cam, flat spacer, 
and #32 subtract key latch cam. (See Figure 25). 

(16) Remove hex nut and spring keeper securing 
auto-total control lever guide and remove guide 
plate. (See Figure 44). 

(17) Remove auto-total control lever inner 
guide and stop key subtract release arm bearing. 
(See Figure 44). 

(18) Remove the screw, shoulder spacer and 
flat spacer securing the motor contact latch lock 
and remove lock. (See Figure 44). 

(19) Remove spring keeper securing the total 
selector to the total key shaft arm and remove 
selector. (See Figure 44). 


motor contact pivot latch and link. Detach the two 
springs from the spring screw stud and remove the 
latch and link. (See Figure 43). 

(22) Remove the spring keeper securing the 
total selection key and remove key. (See Figure 44). 

(23) Remove the total selection rocker detent 
and spring. (See Figure 44). 

(24) Remove flat spacer and spring keeper 
securing total selection key link to right outer 
frame. Remove spring keeper securing total se¬ 
lection rocker. Remove spring keeper and flat 
spacer securing total selection rocker link. Re¬ 
move all three parts as a unit. (See Figure 44). 

(25) Detach spring from stud and remove spring 
keeper securing the total and non-add lock lever and 
yield arm. Remove arm. (See Figure 43). 

(26) Detach spring and remove spring keeper 
and flat spacer securing automatic division stop 
ratchet. Remove ratchet. (See Figure 4 3). 

(27) Detach spring from stop key-plus key latch 
release and remove spring keeper securing release 
to subtract connecting arm. Remove release. (See 
Figure 4 3). 

(28) Detach spring and remove the two spring 
keepers securing the index control drive arm and 
link to its pivot stud and to index cam arm. Remove 
arm. (See Figure 19). 

(29) Remove spring keeper securing index con¬ 
trol lift arm and remove arm. (See Figure 24). 

(30) Remove pinch keeper securing index con¬ 
trol and remove control and compression spring. 
(See Figure 19). 

(31) Detach spring from the index control lift 
arm latch. Remove spring and shoulder spacer 
securing latch to gear box side frame and remove 
latch. (See Figure 24). 

(32) Remove spring keeper securing the total 
control cam arm to the auto-total drive arm pivot. 
Remove screw securing the auto-total drive arm 
pivot to the left end of the total control shaft. Loosen 
set screw securing multiplier remainder clear cam 
latch release. Detach spring from shaft and remove 
shaft, spacers, latch release and drive arm pivot. 
Note location of spacers so that they may be reas¬ 
sembled in the same order. (See Figure 26). 


(20) Remove the spring keeper securing the (33) Detach spring from stop key subtraction 

auto-total cam pivot arm and link to the motor con- release arm and motor trip pivot cam. Remove 

tact pivot latch and link. Loosen screw securing two binding head screws securing right control sup- 

the auto-total cam pivot arm and link to the auto- port. Remove support, tubular spacer and release 

total drive link. Remove pivot, roller and shoulder arm. (See Figure 26). 

spacer. (See Figure 43). 

(34) Remove shoulder screw securing motor 

(21) Remove the spring keeper securing the contact arm and link to right outer frame. Remove 
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spacer between link and frame. Remove screw 
securing operating shaft arm to right end of oper¬ 
ating shaft. Move operating shaft to the left and 
remove motor contact arm and link. Reassemble 
shoulder screw to right outer frame. (See Fig¬ 
ure 43). 

(35) Remove motor trip pivot cam. (See Fig¬ 
ure 26). 

(36) Remove the spring keeper securing the 
calculating stop cam latch and remove latch, spring, 
and spacers. Spacers must be reassembled. (See 
Figure 18). 

(37) Place the "C” register in negative position. 
Loosen the screw securing the printing link control 
slide block to the base and remove block. Move 
the printing link control slide to the rear disengaging 
it from the front guide stud and remove slide. (See 
Figure 21). 

(38) Remove screw securing calculating cam 
shaft spring and remove spring and spacer. Replace 
screw. Remove spring attached between cam shaft 
locator link and spring lug on control bracket. Re¬ 
move calculating cam shaft using caution in order 
to avoid damage to any of the followers. (See Figure 
24). 

(39) Remove auto-total drive link. (See Figure 

26. 

(40) Remove the binding head screw and ec¬ 
centric spacer securing the gear and pinion shaft 
retainer to the outer gear box frame. Remove re¬ 
tainer and fibre gear. (See Figure 23). 

(41) Remove screw securing total control cam 
arm. Remove eccentric bearing and total control 
cam arm. It may be necessary to invert the control 
cam arm in order to remove. (See Figure 37). 

(42) Remove calculating count cam arm link 
spring and the two spring keepers securing the cal¬ 
culating count cam arm link. Remove link. (See 
Figure 37). 

(43) Remove spring keeper securing camshaft 
shift link to calculating selector key and spring 
keeper securing calculating count arm and pawl. 
Remove count arm and pawl. (See Figure 36). 

(44) Remove two flat spacers and two spring 
keepers securing the auto-total selection dog trip 
to the calculating selector key and the total transfer 
key. Detach spring and remove trip. (See Figure 
36). 

(45) Remove spring attached between the con¬ 
stant pivot detent and the calculating selector key 
detent. (See Figure 37). 

(46) Remove wire keeper and flat spacer se¬ 
curing calculating selector key and remove key. 
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(See Figure 35). 

(47) Remove spring keeper and flat spacer 
securing constant pivot detent. Remove detent and 
bearing. Detach calculating count arm latch spring 
and remove latch and bearing. Remove calculating 
selector key lock. (See Figure 37). 

(48) Detach constant key detent spring, non¬ 
add key lock spring and total transfer key spring. 
Remove spring keeper and flat spacer securing 
constant key detent. Remove constant key detent, 
shoulder spacer, calculating selector key detent, 
flat spacer, non-add key lock, flat spacer and total 
transfer key. (See Figure 35). 

(49) Detach constant auto control detent spring. 
(See Figure 37). 

(50) Remove three screws securing control 
cam bracket. Remove bracket with index cam and 
constant auto control lever. Remove drive link 
retarding spring and retainer. Remove control 
cam oil wick, its spring and retainer. (See Figure 
37). 

(51) Remove spring keeper securing constant 
key and remove key. (See Figure 35). 

(52) Remove screw and spacer securing con¬ 
stant pivot and remove constant pivot and bearing. 
Detach spring from calculating selector lock cam 
lever and remove lever. (See Figure 36). 

(53) Remove spring keeper securing signal 
control shaft arm link and remove link. (See Figure 
35). 

(54) Remove multiplicand calculating slide 
lock screw from right side of the inner calculating 
slide frame. Remove binding head screw from the 
outer calculating slide frame. Remove multiplicand 
slide lock and tubular spacer. (See Figure 24). 

(55) Remove two screws securing calculating 
slide frame support bracket to base and remove 
bracket. (See Figure 24). 

(56) Remove calculating slide assembly and 
tubular spacer. (See Figure 24). 

(57) Remove operating shaft. (See Figure 24). 

(58) Remove spring keeper securing the cal¬ 
culating count arm link and cradle to the left accu¬ 
mulator arm and detach fugitive one fork spring. 
Remove cradle. (See Figure 22). 

(59) Remove spring keeper and flat spacer 
securing index control drive arm lock slide and 
detach its spring. Remove slide. (See Figure 26). 

(60) Remove spring keeper securing fugitive 
one fork and remove fork and spring. (See Figure 
22 ). 
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(61) Disassemble the credit balance mechanism. 
(See Figure 22). 

(a) Remove spring keeper securing credit 
balance detent and remove detent and spring. (See 
Figure 8). 

(b) Remove screw securing automatic sub¬ 
tract hook control cradle and remove cradle and 
its sleeve. 

(c) Remove spring keeper and adjustment 
spacer(s) securing connecting bracket. Detach 
spring between bracket and credit balance crank 
and remove bracket. 

(d) Remove credit balance crank. 

(e) Remove spring keeper securing fugitive 
one trip pawl. 

(f) Remove spring keeper securing fugitive 
one latch if not previously removed. 

(g) Remove fugitive one shaft from left to 

right. 

(h) Remove fugitive one trip pawl, fugitive 
one latch, tubular spacer, and all adjustment spac¬ 
ers. Adjustment spacers must be reassembled in 
the same place and the same order in which they 
were previously assembled. 

(i) Detach fugitive one cam arm spring and 
remove spring keeper securing arm. Remove arm. 
(See Figure 22). 

(62) Remove screw and lockwasher securing 
column indicator to stop carriage. Remove two 
screws and two keyboard clips securing rear of 
keyboard. Remove screw, hex nut and two lock- 
washers securing front of keyboard. Remove key¬ 
board. (See Figure 47). 

(63) Remove two screws and two shoulder 
spacers securing multiplicand wheel detent slide 
to base and remove slide. (See Figure 18). 

(64) Remove screw, shoulder spacer and flat 
spacer securing escapement shaft connecting arm 
to base and remove arm. (See Figure 18). 

(65) Remove binding head screw securing auto¬ 
total pivot to stop carriage restoring arm and re¬ 
move pivot. (See Figure 17). 

(66) Remove spring keeper securing calculating 
cam shaft feed pawl control and remove control. 
(See Figure 21). 

(67) Detach auto-total pivot spring from air 
check bracket and remove auto-total pivot and ad¬ 
justment spacers. (See Figure 21). 

(68) Detach stop carriage spring from left con¬ 


trol frame. Remove spring keepers from rear stop 
carriage shaft. Inner keepers are of heavier mater¬ 
ial. Remove neoprene washer and rear shaft. Dis¬ 
engage stop carriage from restoring arm and remove 
stop carriage. (See Figure 21). 

(69) Remove screw securing non-add and key¬ 
board lock cam control lever to base. Remove non¬ 
add control lever wire and remove non-add keyboard 
lock cam control lever. (See Figure 19). 

(70) Remove screw and shoulder spacer se¬ 
curing calculating selector feed pawl control arm 
to outer left frame and remove arm. (See Figure 20). 

(71) Detach index control slide spring and re¬ 
move slide. (See Figure 21). 

(72) Detach the index control slide latch and 
remove latch. (See Figure 21). 

(73) Detach spring from base and remove spring 
keeper securing calculating cam shaft feed pawl to 
drive crank on main shaft. Remove pawl. (See 
Figure 21). 

(74) Detach spring from base and remove spring 
keeper securing rack stop raise lever. Remove 
lever. (See Figure 8). 

(75) Remove spring keeper securing signal 
control shaft arm. Loosen set screw securing sig¬ 
nal type sector crank. Remove shaft, crank and 
roller. (See Figure 21). 

(76) Remove two binding head screws securing 
the paper bracket and remove bracket. (See Figure 
42). 

(77) Detach two springs from printing link con¬ 
trol and remove control. (See Figure 21). 

(78) Advance main shaft forward and remove 
two eccentric screws, two spacers, two lockwashers 
and two nuts securing printing links to carriage 
frames. Remove right and left links. (See Figure 
41). 


(79) Detach calculating carriage lock spring 
and remove lock. (See Figure 41). 

(80) Remove spring keeper securing auto-total 
selection dog shaft and remove shaft. (See Figure 
35). 

b. DISASSEMBLY AND REASSEMBLY OF THE 
CALCULATING SECTION UNIT. 

(1) DISASSEMBLY. 

(a) Detach "B" register indexing tension 
spring from division escapement comb. Detach 
spring between "B" register and right frame. (See 
Figure 34). 
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(b) Remove the calculating gear total stop 
springs. (See Figure 34). 

(c) Remove screw securing calculating gear 
total stop spring retainer to right side frame and 
remove retainer. (See Figure 34). 

(d) Remove multiplicand (“B”) gear section 
lock screw and remove lock, bearing and spacer. 
(See Figure 31). 

(e) Remove the two left gear shaft connecting 
link clamps. (See Figure 34). 

(f) Remove the outer calculating side frame. 
(See Figure 34). 

(1) Remove spring keepers from the mul¬ 
tiplier index pinion guide shaft and the multiplier 
escapement dog shaft. Remove any spacers present 
on the shafts and note the order in which they are 
positioned. They must be reassembled in the same 
order. (See Figure 34). 


(n) Remove escapement dog lift. (See Figure 

29). 

(o) Remove two screws securing calculating 
gear guide shaft and remove calculating gear guide 
shaft, calculating gear guide, calculating rack guide, 
and calculating gear total stops as a unit. (See Fig¬ 
ures 29 and 31). 

(p) Remove spring keepers securing right end 
of index stop bracket shaft and multiplier equalizing 
shaft to right side frame. (See Figure 30). 

(q) Remove right side frame. (See Figure 28). 

(1) The right multiplicand and multiplier 
gear shaft bushings will remain in their guide slots. 
(See Figure 28). 

(2J The division escapement arm support 
will not be supported and will be free to be removed. 
Detach add-back control detent spring and index 
stop bracket spring from support. (See Figure 29). 


(2) Remove screw securing outer calculating 
frame washer to division escapement comb shaft. 
(See Figure 34). 

(3>) Detach calculating stop release cradle 
spring. (See Figure 33). 

(4) Remove multiplicand gear shaft screw 
and outer side frame. Retain spacers on screw. 
(See Figure 34). 


(3) The remaining parts can all be removed 
as required. 

(a) Index stop bracket. (See Figure 30). 

(b) Index stop bracket shaft and add-back 
control detent. (See Figure 30). 

(c) Multiplicand (“B”) gear section. (See 
Figure 27). 


(5) Remove calculating stop release cradle 
compression spring. (See Figure 34). 

(g) Detach escapement dog shaft arm spring 
and remove two right gear shaft connecting link 
clamps. (See Figure 33). 

(h) Remove two screws and lockwashers se¬ 
curing division escapement comb to its shaft and 
remove comb and shaft. (See Figure 34). 


(i) Remove multiplier escapement dog shaft, 
arm and spring. (See Figure 32). 

(j) Remove screw securing escapement dog 
lift arm to shaft. Remove lift arm and lift arm 
shaft control arm. (See Figure 32). 

(k) Remove spring keeper securing stop key 
escapement dog release slide to division escapement 
arm support. Detach spring and remove slide. (See 
Figure 29). 

(l) Remove stop key escapement dog release 
slide control. (See Figure 29). 

(m) Remove screw securing eccentric shaft 
to each side frame and remove shaft. (See Figure 
31). 


(d) Multiplier ("A”) gear section. Detach 
spring attached between multiplicand gear shaft and 
equalizing shaft. (See Figure 28). 

(e) Multiplier index pinion, pinion shaft 
and multiplier index pinion guide shaft. (See Figure 
33). 

(f) Calculating stop release cradle. (See 
Figure 33 ). 

(g) Add-back escapement control. (See 
Figure 29). 

(h) Left multiplicand and multiplier gear 
shaft bushings. (See Figure 28). 

(_i) Multiplier dog shaft support. (See Fig¬ 
ure 29). 

(_j) Multiplier equalizing shaft. (See Fig¬ 
ure 29). 

(k) Side frame tie rod with index stop re¬ 
set cam arm. (See Figure 31). 

(J.) Multiplicand equalizing shaft. (See 
Figure 29). 

(r) The escapement pawl trip ratchet assem- 
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bly and the index stop bracket rod will be left re¬ 
maining attached to the left frame. The index stop 
bracket rod can be removed by loosening the hex 
nut and unscrewing the rod. The trip ratchet as¬ 
sembly can be removed by removing the roll pin 
securing the escapement pawl trip ratchet to the 
shaft. (See Figure 33). 

(2) REASSEMBLY. 

(a) Assemble the left multiplicand gear shaft 
bushing (.380”) and the left multiplier gear shaft 
bushing (.265”) into their guide holes in the left 
frame. (See Figure 33). 

(b) Assemble the add-back escapement control 
over the left end of the multiplier equalizing shaft. 
Control locates to the left of the spring keeper. (See 
Figure 29). 

(c) Assemble the multiplier dog shaft support 
over the multiplier equalizing shaft locating it to 
the right of second spring keeper from the left. (See 
Figure 29). 

(d) Assemble left end of multiplier equalizing 
shaft into its support hole in left frame. The add- 
back escapement control must locate so that its 
feed pawls align with the trip ratchet. (See Figure 
30). 

(e) Assemble add-back escapement control 
detent over left end of index stop bracket shaft to 
the left of the second spring keeper from the left 
end. Insert shaft into its support hole in left frame 
and secure with spring keeper. (See Figure 30). 

(f) Assemble left end of multiplicand gear 
section shaft through its bushing in left frame. (See 
Figure 29). 

(g) Assemble left end of multiplier gear sec¬ 
tion shaft through its bushing in left frame. (See 
Figure 29). 

(h) Assemble multiplier index pinion shaft 
and guide shaft as a unit. Locate left end of pinion 
shaft into its notch in the escapement pawl trip 
ratchet shaft and the guide shaft through its support 
hole in the multiplier dog shaft support. (See Figure 
33). 

0_) If the multiplier index pinion has been 
disassembled from its shaft it must be reassembled 
with the beveled edge facing the right. 

(2) If the multiplier index pinion guide shaft 
has been disassembled the spacers on the shaft 
must be reassembled in the same order. 

(i) Assemble the division escapement arm 
support into its support slots in the left frame. Div¬ 
ision escapement arm must locate into its notch in 
the add-back escapement control and the escapement 
control must locate in its guide slot in the arm sup¬ 


port. (See Figure 29). 

(j) Assemble the index stop bracket over 
index stop bracket shaft and the index stop bracket 
rod. Add-back control detent must be assembled 
first if it was removed. (See Figure 29). 

(k) Assemble the right side frame over the 
multiplicand gear section shaft and the multiplier 
equalizing shaft. Right multiplicand bushing is 
.465” and multiplier bushing .475”. The multipli¬ 
cand gear detent will also protrude through the 
frame. Assemble the left end of the calculating 
stop release cradle over the multiplier index pinion 
shaft at this point. Continue moving the right frame 
to the left until the remaining shafts and the division 
escapement arm support locate in their support 
holes in the right frame. 

(l) Assemble side frame tie rod with index 
stop reset arm into its support hole in each frame 
and secure right end of index stop bracket shaft 
to right side frame with spring keeper. (See Fig¬ 
ures 30 and 31). 

(m) Assemble multiplicand equalizing shaft 
through both side frames and secure with two spring 
keepers at left end of shaft. (See Figure 31). 

(n) Assemble calculating gear total stop guide 
shaft, calculating gear guide, calculating rack guide 
and calculating gear total stops as a unit. Locate 
shaft and guide in their support holes in each frame. 
(See Figures 29 and 31). 


(o) Assemble eccentric shaft into its support 
holes in each frame and secure with two screws. 
Also secure calculating gear total stop guide shaft 
with two screws. (See Figure 31). 

(p) Assemble escapement dog lift on its guide 
studs on division escapement arm support. (See 
Figure 29). 

(q) Assemble stop key escapement dog slide 
control release over its pivot stud on the division 
escapement arm support and secure with spring 
keeper. Assemble the stop key escapement dog 
release slide onto the division escapement arm 
support. The dog release on the slide must engage 
into the square hole in the add-back escapement 
control. Secure the slide with spring keeper and 
attach tension spring. (See Figure 29). 

(r) Assemble the division escapement comb 
shaft through the calculating section side frames. 
Assemble the division escapement comb to the div¬ 
ision escapement comb shaft and secure with two 
binding head screws. (See Figure 31). 

(s) Assemble the lift arm shaft control arm 
from right to left through its support hole in each 
frame and secure to right frame with spring keeper. 
(See Figure 32). 
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(t) Assemble the escapement dog lift arm to and spring stud on division escapement arm support, 

lift arm shaft and secure with binding head screw. 

Assemble multiplier escapement dog shaft, arm and (6J Attach spring to division escapement 

spring. (See Figure 32). comb and temporarily to right side frame. 


(u) Assemble the two right and two left gear 
shaft connecting links. Attach spring on left mul¬ 
tiplicand clamp spring holder to left end of index 
stop bracket rod. (See Figures 33 and 34). 

(v) Assemble the right outer calculating frame. 

(1) Assemble the calculating stop release 
cradle compression spring over the right end of 
the multiplier index pinion guide shaft. (See Figure 
34). 

(2) Assemble the right outer frame over 
the multiplier equalizing shaft and position the mul¬ 
tiplicand gear shaft screw in its slot in the outer 
frame. Spacers originally on the screw must be 
reassembled. (See Figure 34). 

(3) Locate the division escapement comb 
shaft into its support hole in the frame and secure 
with outer frame washer, lockwasher and screw. 
(See Figure 34). 

(4) Locate the multiplier index pinion guide 
shaft and the multiplier escapement dog shaft in 
their support holes in the frame. Secure with spring 
keepers. Reassemble spacers in the same order 
as before disassembly. 

(w) Assemble multiplicand gear section lock 
to the left end of the side frame tie rod. Secure 
with flat spacer, bearing, and screw. (See Figure 
33). 

(x) Assemble calculating gear total stop spring 
retainer and secure to right side frame with screw. 
(See Figure 34). 

(y) Assemble the eleven calculating gear total 
stop springs. Assemble over spring lug on guide 
first. Rotate all springs one half turn to the right 
and attach to total stops. (See Figure 34). 

(z) Attach all springs. 

(1) Attach spring between division escape¬ 
ment arm support and add-back control detent. Also 
spring between index stop bracket rod and detent. 

(2) Attach spring between multiplier gear 
shaft and multiplier equalizing shaft. 

(3) Attach spring between multiplier es¬ 
capement dog shaft arm and spring stud on right 
side frame. 

(4) Attach spring between calculating stop 
cradle and right outer frame. 

(5) Attach spring between index stop bracket 


( 7 ) Attach spring between right side frame 
and left multiplicand gear section frame. 

c. ASSEMBLY TO THE MODEL. 

(1) Assemble the auto-total selection dog shaft 
through its two brackets. Secure with spring keeper. 
(See Figure 35). 

(2) Advance main shaft to forward position and 
insert the right and left printing links. Assemble 
spacer (.219”) between left carriage frame and 
printing link. Narrow shoulder on spacer faces the 
center. Insert eccentric screw through the printing 
link and spacer. Secure with lockwasher and hex 
nut. Assemble spacer (.159”) between right car¬ 
riage frame and right printing link. Assemble ec¬ 
centric screw through link and spacer. Secure with 
lockwasher and hex nut. (See Figure 41). 

(3) Assemble calculating carriage lock in guide 
groove on left printing link spacer and attach spring 
to stud on left carriage frame. (See Figure 41). 

(4) Assemble printing link control from left 
side engaging its pivots into the holes in the center 
section frames. Attach springs on control to the 
spring studs on the printing links. *(See Figure 21). 

(5) Assemble the signal control shaft arm 
through the left outer frame and the left control 
frame. Assemble roller in signal type sector crank 
and assemble crank onto shaft. Locate stud on crank 
into slot in signal type sector and tighten set screw 
on crank. Secure shaft with spring keeper. (See 
Figure 21). 

(6) Assemble rack stop raise lever to its pivot 
stud on the left center section side frame. Attach 
spring from base and secure with spring keeper. 
(See Figure 8). 

(7) Assemble the calculating cam shaft feed 
pawl to its pivot stud on the main shaft drive crank 
and secure with spring keeper. Attach spring to 
base. (See Figure 21). 

(8) Assemble the index control slide latch. 
Locate the lower arm into its slot in the base. The 
upper arm locates over the calculating cam shaft 
feed pawl limit stud on the left outer frame. Attach 
spring to latch. (See Figure 21). 

(9) Assemble the index control slide over its 
two guide studs on the left outer frame. Advance 
main shaft forward and attach tension spring to 
slide. (See Figure 21). 

(10) Assemble the non-add and keyboard lock 
cam control lever in position on the base. Assemble 
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non-add control lever wire with right angle form 
through hole in the non-add and sub-total crank 
from the right side. Engage lower end of wire in 
the slot of the non-add control lever from the left 
side. Insert screw through base into the front hole 
of the lever assembly and tighten snugly. (See Fig¬ 
ure 19). 

(11) Assemble the stop carriage into position. 
Lug on lower plate of carriage must locate beneath 
the front rail and the roller on top of rail. Engage 
stud on stop carriage restoring arm into hole in 
stop carriage link. Assemble the rear shaft through 
the left frames and through the frames of the stop 
carriage. Assemble neoprene washer and flat spacer 
over right end of shaft. Assemble two spring keepers 
(.025”) to inner grooves of shaft and locate right end 
of shaft into its support hole in right outer frame. 
Secure with spring keeper (.018”). Attach stop 
carriage indexing spring between left control frame 
and right side plate of stop carriage. Stop carriage 
must be free on shaft. (See Figure 21). 

(12) Assemble the auto-total pivot on its pivot 
stud on the left outer frame. Engage pivot in guide 
stud groove at bottom of frame. Attach spring to 
hole in air check bracket. Assemble adjustment 
spacer if required or if previously used, and flat 
spacer. (.028”). (See Figure 21). 

(13) Assemble calculating cam shaft feed pawl 
control over the same pivot stud as the auto-total 
pivot. Locate stud on control under cam shaft feed 
pawl. Secure with spring keeper. The side play 
of the two parts on the pivot stud should be limited 
to .003” to .006”. Use adjustment spacers between 
auto-total pivot and spacer (.028”). (See Figure 21). 

(14) Assemble the auto-total pivot control to 
the stop carriage restoring arm and secure with 
binding head screw. (See Figure 17). 

(15) Assemble the escapement shaft connecting 
arm to the base. Flat spacer locates between base 
and arm. Secure with bearing and binding head 
screw. (See Figure 18). 

(16) Assemble the multiplicand wheel detent 
slide to the base and engage the open slot in the 
slide with the multiplicand wheel detent arm. Secure 
the front end of the slide with binding head screw 
and shoulder spacer. Insert longer binding head 
screw through shoulder spacer, rear slot of detent 
slide, base and secure into rear hole of non-add 
cam control lever assembly. The rear end of the 
non-add cam control lever must locate beneath the 
stud on the main shaft cam. Multiplicand wheel 
detent slide must move freely. Tighten both screws 
securing non-add cam control lever at this time. 
(See Figure 18). 

(17) Advance main shaft forward and assemble 
fugitive one cam arm on its pivot stud on left center 
section side frame. Arm on cam must extend through 
the base and locate to the rear of the cam on the 


main shaft. Secure cam with spring keeper and 
attach spring. (See Figure 22). 

(18) Assemble the credit balance mechanism. 
(See Figure 22). 

(a) Insert the fugitive one shaft through the 
right center section frame with the tapped hole 
facing the right of the machine. 

(b) Assemble the fugitive one trip pawl over 
the shaft and between the center section frames. 
The stud on the pawl must face the right. Assemble 
adjustment spacer if previously used. 

(c) Position fugitive one latch over the latch 
and straddling the left center section frame. Lug 
on trip pawl must locate in notch in latch. Insert 
shaft through the right arm of the latch. Insert 
grooved tubular spacer and flat spacer between the 
center section frame and the left arm of the latch. 
Insert shaft through spacers and left arm. 

(d) Assemble credit balance crank over the 
right end of the fugitive one shaft and engage stud 
on crank into slot in credit balance slide. Assemble 
roller on fugitive one trip pawl stud and engage 
stud into hole in crank. 

(e) Assemble automatic subtract hook con¬ 
trol cradle connecting bracket over the right end of 
the fugitive one shaft. Attach spring on bracket of 
stud on credit balance crank. Assemble adjustment 
spacer if previously used. 

(f) Assemble automatic subtract hook control 
cradle to right end of shaft. Position sleeve in 
cradle and secure cradle to shaft with long binding 
head screw. 

(g) Secure parts to fugitive one shaft with 
three spring keepers. 

(h) Inspect the end play of the fugitive one 
shaft. It must have from .002” to .010” movement. 
Adjust if necessary by selectively exchanging the 
spacer and spring keepers securing the fugitive one 
shaft for adjustment keepers. Adjustment keepers 
are .007” and .010” thicker than standard keepers 
and ar cadmium plated for identification. 

(i) Assemble calculating count arm link and 
cradle over stud on left end of fugitive one shaft 
and engage link with stud on left accumulator arm. 
Secure with spring keeper. (See Figure 22). 

(j) Assemble fugitive one fork to stud on fu¬ 
gitive one cam with identification mark toward the 
center section. Attach spring between cradle and 
fork. Hooks on fork must be to the outside of the 
studs on the fugitive one latch. Secure with spring 
keeper. 

(k) Assemble credit balance detent and se¬ 
cure with spring keeper. Attach spring between 
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detent and accumulator block. (See Figure 8). 

(19) Assemble the index control drive arm lock 
slide over its guide stud on the left center section 
frame and the grooved tubular spacer on the fugitive 
one shaft. Secure to stud with .008" flat spacer 
and spring keeper. (See Figure 26). 

(20) Assemble calculating selector feed pawl 
control arm to left outer frame and secure with 
bearing and binding head screw. Stud on rear of 
arm will extend through frame and under index 
control slide latch, slide and cam shaft feed pawl. 
(See Figure 20). 

(21) Assemble the motor operating shaft into 
position engaging the left arm with the stud on the 
motor trip. (See Figure 24). 

(22) Insert tubular spacer (.653") between the 
calculating slide frames and align spacer with the 
rear holes in the frame. Assemble calculating slide 
assembly and tubular spacer over the support stud 
on the outer gear box frame. Engage the left end 
of the calculating count arm link and cradle with 
the short stud on the inside frame of the slide as¬ 
sembly. (See Figure 24). 

(23) Assemble the calculating slide frame sup¬ 
port bracket to the under side of the base between 
the slide frames. Position bracket with the spring 
lug forward. Secure to base with two binding head 
screws. (See Figure 24). 

(24) Assemble the multiplicand slide lock. Lo¬ 
cate the vertical arm through the base with the lock 
straddling the inner slide frame. Insert tubular 
spacer (.128") through the left arm of the lock. 
Insert binding head screw through the outer frame, 
tubular spacer and secure into support bracket. 
Insert multiplicand slide lock screw through inner 
frame and secure into support bracket. (See Figure 
24). 

(25) Assemble the signal control shaft arm 
link to the stud on the signal control shaft arm. 
Position link with form against the left outer frame 
and with the spring hook facing toward the front. 
Secure with spring keeper and attach spring between 
stud on frame and link. (See Figure 35). 

(26) Insert binding head screw (.500") through 
flat spacer, constant pivot, constant pivot bearing, 
and calculating selector lock cam lever. Assemble 
the parts to the left outer frame and secure screw 
to the frame. Hook arm on selector, lock cam 
lever should face forward and down through notch 
in base. Constant pivot must be assembled with 
cam shaft locator link at the bottom and the roller 
towards the front. Attach spring (.500", .011" wire) 
from stud on frame to selector lock lever. (See 
Figure 36). 

(27) Assemble constant key on its pivot stud 
on the outer left frame and secure with flat spacer 


(.025") and spring keeper. (See Figure 35). 

(28) Assemble the control cam bracket as¬ 
sembly complete and the constant auto-control lever 
assembly. (See Figure 37). 

(a) Assemble the control cam oil wick over 
the stud on the gear box frame. 

(b) Move all calculating slides to their for¬ 
ward positions and insert a small rod through the 
front slots so as to block the slides against the 
frames. 

(c) Engage the hooked portion of the constant 
auto control lever in the groove of the constant 
pivot bearing. Rotate constant pivot as required 
to position control lever hooks in front of the stud 
on the pivot. 

(d) Engage stud on motor drive plate into 
hole in #6 control cam and position control cam 
bracket over the three mounting studs. Secure with 
three binding head screws. 

(e) Assemble spring retainer in spring groove 
on mounting stud between left frames. Attach spring 
between control cam oiling wick and retainer. 

(f) Position constant auto detent against stud 
on constant key and attach spring to inner groove 
on spring stud. 

(g) Assemble drive link retarding detent 
spring and retainer. 

(29) Assemble total transfer key on shoulder 
stud of left outer frame locating the front of the 
key in the groove on the total transfer key shoulder 
guide screw. Attach spring between lug on key and 
guide screw. (See Figure 35). 

(30) Assemble flat spacer (.010") over total 
transfer pivot stud and assemble non-add key lock 
over stud and position between constant key and 
left outer frame. Attach spring on non-add key 
lock to inner groove on spring stud below lock. 
(See Figure 35). 

(31) Assemble flat spacer (.028") over the 
same pivot stud and assemble the calculating se¬ 
lector key detent with the detent notches facing 
upward. (See Figure 35). 

(32) Assemble constant key detent on outer 
shoulder of calculating selector detent shoulder 
spacer and assemble shoulder spacer and constant 
key detent over the same pivot stud. Secure detent 
with spring keeper. Engage constant key detent 
with stud on constant key and attach spring to outer 
groove on spring stud. (See Figure 35). 

(33) Assemble calculating selector lock over 
the shoulder of its pivot stud on the left outer frame. 
Arm on rear of lock must locate beneath calculating 
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selector lock cam lever. (See Figure 37). 

(34) Assemble calculating selector lock bearing 
over stud and assemble calculating count arm latch 
over the bearing. Attach spring between latch and 
spring stud on frame. (See Figure 37). 

(35) Assemble constant pivot detent bearing 
over same stud and assemble constant pivot detent 
over bearing. Secure with flat spacer and spring 
keeper. Position detent over top stud of constant 
pivot. (See Figure 37). 

(36) Assemble the calculating selector key on 
its pivot stud on left outer frame. Engage top inner 
stud on selector key detent, non-add key lock, and 
total transfer key. Engage lower inner shoulder 
stud on key with signal control shaft arm link. 
Secure selector key with flat spacer (.005”) and 
wire keeper. Attach spring on calculating selector 
lock to stud on frame. Attach spring (.775”, .019” 
wire) between calculating selector detent and con¬ 
stant pivot detent. (See Figure 35). 

(37) Assemble auto-total selection dog trip to 
stud on calculating selector key and stud on total 
transfer key. Secure trip with two flat spacers 
(.008”) and two spring keepers. Attach spring from 
total transfer key to selection dog trip. (See Figure 

36) . 

(38) Assemble calculating count arm and pawl 
on its pivot stud on left outer frame. Secure with 
spring keeper. Attach cam shaft shift link to stud 
on selector key and position vertical arm on shift 
link in rear of stud at top of count arm and pawl. 
Secure with spring keeper. Attach multiplicand 
slide lock spring to count arm and pawl pivot stud. 
(See Figure 36). 

(39) Assemble the calculating count cam arm 
link to the top stud on the constant auto-control 
lever and to the stud on the calculating count arm 
and pawl. Secure with two spring keepers. Attach 
counting spring between stud on constant auto¬ 
control lever and spring stud on left outer frame. 
(See Figure 37). 

(40) Insert total control cam arm eccentric 
bearing into the total control cam arm assembly 
from the left side. Invert cam arm and assemble 
from the rear between the control cam bracket and 
left outer frame. After arm is in position revert 
assembly and align eccentric bearing with hole in 
control cam bracket and secure with binding head 
screw (.812”). Secure front end of arm to auto¬ 
total drive pivot with spring keeper. (See Figure 

37) . 

(41) Assemble the fibre gear and pinion in 
position in the gear box. Assemble gear and pinion 
shaft retainer through the outer gear box frame and 
through the gear and pinion. Position the eccentric 
spacer at 4 o’clock and insert binding head screw 
through spacer and secure into left gear box frame. 


Attach motor drive plate detent spring to gear box 
frame. (See Figure 23). 

(42) Assemble index control lift arm latch to 
outer gear box frame. Position latch with studs to 
the rear and locate the front end of the latch in the 
groove of its guide stud on the calculating slide 
frame. Secure latch with shoulder spacer and binding 
head screw. Attach spring from stud on gear box 
frame to stud on latch. (See Figure 24). 

(43) Assemble the auto-total drive link with 
the arm on the shaft to the left. Insert the link from 
right to left behind the index control drive arm lock 
slide guide and into its support hole in the inner 
calculating slide frame. Arm must locate through 
the base and in front of the stud on the auto-total 
pivot. (See Figure 13). 

(44) Assemble calculating cam shaft, with 
closely grouped cams to the left, through the cal¬ 
culating slide frames. Rotate shaft slowly and hold 
cam follows for clearance as required. Remove 
rear screw from calculating slide assembly and 
assemble flat spacer, (.280”), and calculating cam 
shaft spring. Reassemble screw and secure spring. 
Position cam shaft in home position, narrow slot 
facing forward. Locate roller on cam shaft locator 
link on locator cam #1 and attach spring (.638”, 
.022” wire) from locator link to spring lug on con¬ 
trol cam bracket. (See Figure 25). 

(45) Insert the long end of the printing link 
control slide through the base adjacent to the gear 
box frame and from the bottom. Locate the rear 
end of the slide in its guide groove on the stud be¬ 
tween the left frames. Move the slide all the way 
to the rear and position the ”C” register in negative 
position. Locate the front end of the slide over the 
guide stud on the calculating slide frame. Assemble 
print link control slide block under frame screw 
and secure. (See Figure 21). 

(46) Assemble the calculating stop cam latch 
and two spacers on its pivot stud on under side of 
base. Locate the spacers in the same position as 
they were before disassembly. Secure latch with 
spring keeper. Attach spring (.459”, .010” wire) 
between latch and spring stud on base. (See Figure 
18 ). 

(47) Assemble motor trip pivot cam on shoulder 
stud on right frame. Locate cam with spring ex¬ 
tending to the right and the rear end of the inner 
groove of the guide stud. (See Figure 26). 

(48) Assemble the motor contact arm and link. 
(See Figure 43). 

(a) Disengage operating shaft from right 
support lug and position operating arm so that it 
straddles the lug. Insert shaft through the inner 
arm, support lug, and into the outer arm. Secure 
with binding head screw. 
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(b) Remove the shoulder screw and flat spacer 
from the right outer frame. Position the spacer 
behind the contact link and secure link to frame 
with shoulder screw. 

(49) Position rear arm of the stop key subtrac¬ 
tion release arm between the right control support 
and the auto-subtract pivot cam. Spring hook on 
arm will face forward. Assemble tubular spacer 
over motor trip pivot cam pivot stud. Assemble 
right support over the right end of the calculating 
cam shaft and auto-total drive link and position 
support in place. Pivot hole in stop key subtraction 
release arm must locate over its pivot stud in frame. 
Secure support with two binding head screws. Attach 
two springs (.500”, .011” wire) from between motor 
trip pivot cam and stud on support. Check that spring 
keeper is on auto-total drive link. (See Figure 26). 

(50) Assemble total control shaft from right 
to left through flat spacer, right support. Assemble 
multiplier remainder clear cam latch release over 
the shaft with the bushing to the right. Assemble 
shaft through the left support. Assemble flat spacer 
and auto-total drive pivot to left end of the shaft 
and secure with spring keeper. Attach spring (.500”, 
.011” wire) between stud on total control shaft cam 
to stud on right support. (See Figure 26). 

(51) Assemble compression spring on index 
control arm shaft. Assemble index control on shaft 
with the keepers toward the base and the open side 
to the left. Secure control to shaft with spring 
keeper. (See Figure 19). 

(52) Assemble index control lift arm on stud 
extending from calculating slide frame. Locate 
curved arm of lift inside of index control and locate 
formed lug under index control lift arm latch. (See 
Figure 24). 

(53) Assemble index control drive arm and 
link on the index control arm shaft. Locate shaft 
on index control in the slot of the arm and link. 
Secure arm and link to index control arm shaft with 
spring keeper and secure the link to the index cam 
arm with spring keeper. Attach spring (.422”, .010” 
wire) from inner calculating slide frame to spring 
hook on arm and link. (See Figure 19). 

(54) Assemble the stop key-plus key latch re¬ 
lease over its stud on the right outer frame and the 
stud on the subtract connecting arm. Secure to arm 
with spring keeper and attach spring from stud on 
frame to stud on inner side of latch release. (See 
Figure 43). 

(55) Assemble automatic division stop ratchet 
over stud extending through latch release and secure 
with spring keeper. Attach spring on latch release 
to stud on ratchet. Attach spring on ratchet pawl 
to latch release. (See Figure 4 3). 

(56) Assemble total and non-add lock lever on 
its pivot stud on right outer frame. Locate top of 


lever to the left of the arm on the total key shaft. 
Secure with spring keeper and attach spring on lever 
to spring stud on frame. (See Figure 4 3). 

(57) Assemble the total selection key link and 
total selection rocker complete to the right outer 
frame. (See Figure 44). 

(a) Position the notch in the link over the 
right end of the auto-total selection dog shaft and 
the shoulder screw stud. Assemble the rocker over 
its pivot stud and the total selection rocker link 
over its guide stud. 

(b) Secure total selection key link with flat 
spacer (.030”) and spring keeper. Secure rocker 
with spring keeper. Secure total selection key link 
with flat spacer (.020”) and spring keeper. 

(58) Assemble total selection key detent on its 
pivot stud engaging the notches with the roller on 
the rocker. Attach spring between detent and spring 
stud on frame. (See Figure 44). 

(59) Assemble the total selection key on its 
pivot stud on right outer frame. Notch in total se¬ 
lection key release must locate under stud on total 
selection key link. Secure with spring keeper. (See 
Figure 44). 

(60) Assemble the motor contact pivot latch 
and link over the stud on the right outer frame as¬ 
sembly directly below the main shaft. The steps 
on the latch must engage the stud on the motor con¬ 
tact arm and link. Secure to pivot stud with spring 
keeper. Attach top spring to inner groove on spring 
screw stud and lower spring to outer groove. (See 
Figure 4 3). 

(61) Assemble the auto-total cam pivot shaft 
shoulder spacer on the right end of the auto-total 
drive link. Insert roller (.270”) in form of auto¬ 
total cam pivot arm and link. Assemble cam pivot 
and roller over right end of auto-total drive link. 
Attach link on cam pivot to keeper stud on motor 
contact latch and link. Secure link with spring 
keeper. Tighten set screw on pivot cam, snug only. 
(See Figure 43). 

(62) Assemble the stop key subtract release 
arm bearing over the screw stud on the right outer 
frame, locating the narrow shoulder in the slot of 
the stop key subtraction release arm. Assemble 
the auto-total control lever inner guide over the 
same stud and locate the rear hole of the guide over 
its guide stud on the right support. (See Figure 44). 

(63) Assemble total selector over the stud on 
the total selection key link and the studs on the 
motor contact latch link pivot. Attach the top of 
the selector to the stud on the total key shaft arm. 
Secure with spring keeper. Locate the bottom of 
the selector between the two studs on the total con¬ 
trol shaft. (See Figure 44). 
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(64) Attach spring from stud on right outer 
frame to stop key subtract release arm. (See Fig¬ 
ure 26). 

(65) Assemble motor contact latch lock. Locate 
flat spacer behind lock and shoulder spacer in its 
pivot hole. Insert binding head screw through all 
three parts and secure them to the stud on which 
the motor contact pivot latch and link is mounted. 
Locate the top of the latch to the rear of the total 
selection key link. (See Figure 44). 

(66) Assemble the auto-total control lever 
guide plate over its screw stud. Locate the plus 
and minus latches to the rear of the key studs, the 
rear hole of the latch plate over its support stud 
and the total key selection arm over the stud on the 
rocker. Secure with hex nut and spring keeper. 
(See Figure 44). 

(67) Assemble three calculating cams and two 
flat spacers in the following order to the right end 
of the calculating cam shaft and secure with spring 
keeper. (See Figure 25). 

(a) #32 cam subtract key latch (multiplication) 

(b) Flat spacer (.015”) 

(c) #33 cam subtract key latch (division) 

(d) Flat spacer (.015”) 

(e) #34 cam subtract. 

(68) Advance adding racks to nine position and 
assemble the calculating racks and springs. Starting 
from the first rack move each rack forward until 
it is held by the zero eliminator to facilitate as¬ 
sembly of the racks. Return all racks to their nine 
position after assembly of the calculating racks. 
(See Figure 2 6). 

(69) Assemble calculating section unit from 
under side of base at the front. Locate calculating 
racks under calculating gear total stop guide shaft 
and into the slots of the calculating rack guide. Lo¬ 
cate slots in rear of calculating frames over the 
studs on the right center section frame and the left 
control frame. Locate stud on escapement shaft 
connecting arm in narrow slot of escapement comb 
shaft. Locate the right end of the stop key escape¬ 
ment dog release slide into its notch in the stop key 
plus key latch release. Locate lugs on top front of 
calculating frames in slots in base and secure cal¬ 
culating section to base with two binding head screws 
and frame nuts. Tighten screws snug only and return 
racks to home position. With racks in home position 
move calculating section as far to the rear as pos¬ 
sible and tighten screws. Calculating racks must be 
free through entire length of travel. (See Figure 27). 

(70) Attach spring from stud on index control 
lift arm to stud on multiplicand gear section lock. 
Attach long spring (.625”, .013” wire) from es¬ 


capement comb to spring near right edge of base. 
(See Figures 31 and 34). 

(71) Assemble index stop control arm to top 
front of base. Stud on left end of arm engages index 
stop control slide latch and secures with flat spacer 
and spring keeper. Right end of arm locates im¬ 
mediately to the inside of the right frame of the 
index stop bracket. Secure arm to base with flat 
spacer (.008”) beneath, shoulder spacer, and binding 
head screw on top. (See Figure 21). 

(72) Assemble calculating count arm connecting 
link to the stud on the left arm of calculating count 
arm and link cradle and the stud on the left base 
mounting bracket. Remove the spring keeper on the 
fugitive one shaft so that the shaft can be moved 
in order to facilitate assembling the connecting link 
to the cradle. Replace keeper and attach spring 
from calculating count arm and pawl to connecting 
link. (See Figures 22 and 24). 

(73) Assemble two connecting link clamp screw 
studs into the left gear shaft connecting link clamps. 
Short stud assembles to ”B” register shaft and 
long stud to “A” register shaft. (See Figure 35). 

(74) Assemble multiplier index pinion locator 
from the bottom into slot in the front calculating 
slide shaft. Attach spring (.468”, .014” wire) from 
pinion locator to spring lug on calculating slide 
frame support bracket. (See Figure 35). 

(75) Assemble the multiplier remainder clear 
mechanism to the calculating section unit. (See 
Figure 32). 

(a) Insert binding head screw, from right to 
left, through eccentric stop, latch pawl washer, 
multiplier latch, eccentric bearing, multiply cam 
arm and spacer. Secure stud into calculating slide 
frame tie rod. Locate front end of multiply cam 
arm over stud on lift arm shaft control arm. At¬ 
tach spring between spring stud on right calculating 
frame and spring hook on multiply cam arm. Fol¬ 
lower on multiply cam arm must align with the #22 
calculating cam. Attach spring between stud on 
multiply cam arm and hole in multiplier latch. Align 
multiplier remainder clear cam latch release on 
total control shaft with latch pawl on multiplier 
latch. (See Figure 32). 

(76) Assemble the index stop reset arm onto 
the shoulder stud on the division escapement arm 
support. Locate the arm with the spring hook facing 
downward. Attach spring from division escapement 
arm support to spring hook on reset arm. (See 
Figure 43). 

(77) Assemble the calculating stop release 
cradle cam lever and the calculating stop release 
cradle arm. (See Figure 43). 

(a) Assemble the cradle cam lever shaft 
through the right base support bracket. Position 
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roller (.229") into the arm cradle and insert the 
cradle cam lever shaft through the roller and arm 
cradle and into its support hole in the right calcul¬ 
ating side frame. 

(b) Locate the arm cradle behind the calcul¬ 
ating stop release cradle and tighten the set screw. 
Secure cradle cam lever with spring keeper. 

(78) Assemble the calculating unit indicator to 
the outer calculating side frame and secure with 
two internal tooth lockwashers and two binding head 
screws. (See Figure 44). 

(79) Assemble the keyboard between the control 
frames while holding the stop carriage in a restored 
position. Locate restoring arm pivot through its 
hole in the keyboard. Locate lugs on keyboard in 
their slots in the control frames. Position keyboard 
lock in front of restore bar pawl stud on main shaft 
cam. Position slot of guide over stop carriage re¬ 
storing arm. Secure keyboard to frames with two 
keyboard clips and two binding head screws. Secure 
front of keyboard with binding head screw and lock- 
washer and hex nut and lockwasher. Assemble 
column indicator to stop carriage and secure with 
binding head screw and lockwasher. (See Figure 47). 

(80) Assemble the paper bracket and secure 
with two binding head screws. (See Figure 42). 

(81) Remove the test feet from the machine. 

(82) Assemble base support and secure model 
to support with four binding head screws. (See 
Figure 45). 

(83) Assemble gear box cover in place. Po¬ 
sition ground lead wire and secure wire and gear 
box cover with binding head screw. (See Figure 42). 

(84) Assemble case and secure with three 
binding head screws. (See Figure 47). 

(85) Assemble correction, total selection, cal¬ 
culating and constant key buttons. 
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must have a minimum up and down play. Assemble 
adjustment spacers between spring keeper and arm 
to control play. 

(2) Adjust the auto-total pivot control and auto¬ 
total pivot. 

(a) Loosen two binding head screws securing 
the pivot control to the stop carriage restoring arm. 

(b) Adjust the pivot control so that the verti¬ 
cal arm touches the top surface of the auto-total 
pivot as close as possible to the edge of the 30° 
angle. 

(c) There must be a clearance of approxi¬ 
mately .002* * between the vertical arm of the pivot 
control and the side frame. Tighten screws. 

(d) Multiplicand slide lock must block multi¬ 
plicand add slide when keyboard is clear and cal¬ 
culating cam shaft feed pawl trip is in a restored 
position. Adjust if necessary, by forming auto¬ 
total pivot control. 

(3) Adjust the motor trip mechanism. 

(a) Loosen the binding head screw securing 
the operating shaft arm assembly to the right oper¬ 
ating shaft arm. Lift the left operating shaft arm 
so that the motor trip engages the drive pawl. 

(b) Hold the motor contact link upward in a 
restored position. Using a screwdriver on the bind¬ 
ing head screw lift the inner right operating shaft 
arm so that the spring attached between the arm 
and the link is taut but not stretched. Retighten 
the binding head screw. Too much tension on the 
link spring will keep the motor trip from engaging 
the drive pawl and cause incomplete machine cycling. 

(4) Adjust the.auto-total drive link and auto¬ 
total cam pivot. 

(a) With the stop carriage in home position, 
loosen screw securing the auto-total cam pivot to 
the auto-total drive link shaft. 


2. ADJUSTMENT. - The adjustment procedure and 
final testing is described in this paragraph. Before 
proceeding with the adjustments listed, it must first 
be determined that all adjustments pertaining to the 
adding machine mechanism be correct. For this 
information, refer to the Custom and Select-O-Matic 
Service Manuals. All adjustments, until the final 
adjustments, must be accomplished manually. To 
facilitate manual operation, disassemble the motor 
governor disc and brushes. Assemble test handle 
T-332 to the armature shaft. 

a. AUTO-TOTAL MECHANISM. - Calculating 
selector key must be in normal position. 

(1) The stop carriage restoring arm assembly 


(b) Position the auto-total cam pivot so that 
the stud at the bottom of the pivot arm rests against 
the auto-total cam, #31, on the calculating cam shaft. 

(c) Position the drive link so that it touches 
the stud on the vertical arm of the auto-total pivot. 
There must not be any pressure on the drive link by 
the auto-total pivot stud. Tighten screw. 

(5) With the total key in home position, the 
form on the long arm of the automatic subtract hook 
total lock must clear the top of the step on the auto¬ 
matic subtract hook. With the total key in total 
position, the lock must engage the step on the sub¬ 
tract hook so as to prevent an automatic subtract. 
Adjust by forming the lug on the lock which is in 
contact with the non-add and total interlock. 
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NOTE 

This adjustment must be made before at¬ 
tempting any subtract strokes. 

(6) Inspect the auto-total cam pivot and motor 
contact latch operation. 

(a) The middle step on the motor contact latch 
must clear the bottom of the stud on the right oper¬ 
ating shaft arm with approximately .005” clearance. 
Adjust by forming the right operating shaft arm to 
raise or lower stud. 

(b) The stud on the right operating shaft arm 
must touch, without pressure, against the front side 
of the middle step on the motor contact latch. Ad¬ 
just by forming the right operating shaft arm to 
move stud backward or forward. 

(c) With a clear keyboard move the pivot arm 
of the auto-total cam pivot counter-clock-wise to 
the limit of its travel and release. The pivot arm 
must return to home position without binding by the 
spring tension on the motor contact pivot latch and 
link assembly. 

(d) Index figure. 

(1) The pivot link must allow total and non¬ 
add lock lever to engage the stud on the auto-total 
control lever arm. 

(2) The formed lug on the pivot link must 
move forward enough to clear the minus key lock. 

(e) Depress minus bar and complete machine 
stroke manually. 

(1) Th e formed lug on the pivot link must be 
in position to block minus key lock. 

(2.) The total and non-add lock lever must 
release the stud on the auto-total control lever arm. 

(3) The stud on the right operating shaft arm 
must be in its proper position on the middle step of 
the motor contact latch. 

(7) Adjust the auto-total control shaft assembly. 

(a) Loosen the screw securing the total con¬ 
trol cam arm assembly. Adjust the eccentric bear¬ 
ing to meet the following conditions. 

0 With total selection key in “total” posi¬ 
tion and keyboard clear, depress motor bar. The 
hooked portion on the auto-total control lever must 
clear under the rear stud on total control shaft. 

(2) With the total selection key in “sub¬ 
total position the auto-total control lever must 
clear above front stud on the total control shaft. 

0 Total key lock assembly must clear the 


points on the total key assembly on either auto¬ 
total or sub-total operations. 

(4) The total control cam arm assembly 
must clear the #3 control cam. 

(5) Tighten screw securing the total control 
cam arm. 

(8) After a complete total stroke, check that 
the stop carriage restore link is held up by the 
restore link stop. The latch arm on the restore link 
should have approximately .025” to .030” engage¬ 
ment on the hook of the stop. 

(a) On a second consecutive total stroke the 
hook portion of the restore link should clear the 
roller on the main shaft by .005” to .015”. 

(b) After indexing one figure in the keyboard, 
the latch arm on the restore link should clear the 
hook of the restore link by approximately .015”. 

(c) Form the restore link latch arm to obtain 
the proper engagement and clearance. 

b. CALCULATING SECTION UNIT. - Calculating 
selector key must be in normal position unless other¬ 
wise specified. Operate machine manually. 

(1) Hold the arm of the calculating stop release 
cradle cam lever against the stud on the connecting 
arm and the release cradle against the right cal¬ 
culating side frame. Set the arm cradle with the 
tail contacting the release cradle and with approx¬ 
imately .005 ’ clearance from the frame and tighten 
the set screw. 

(2) Adjust the right and left gear shaft con¬ 
necting link clamps. Position the clamps so there 
is approximately .046” clearance between the head 
of the rivet and the calculating section side frame. 
Position the gear shaft bushing so they are fully 
engaged in their guide hole slots. Tighten the left 
clamps first. Both registers must move freely 
and evenly. 


(3) Clear the “B” register. Enter all nines 
in the keyboard. Depress the motor bar and engage 
the * B” register with the calculating racks during 
the forward stroke. Disengage the register at the 
end of the forward stroke and complete the stroke. 

(4) Clear the “A” register. Release the mul¬ 
tiplicand gear section lock and move the “B” reg¬ 
ister to its full limit of travel to the left and release. 
Rotate the escapement pawl trip ratchet disc clock¬ 
wise, when viewed from the left, so as to count out 
any figures that may be present in the “A” register. 
When the '‘B” register has restored fully to the 
right, all multiplier calculating stops must be reset. 

(5) Adjust the “A” and “B” register engage¬ 
ment. 
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(a) The teeth on the gears of both registers 
must mesh evenly with the teeth on the calculating 
racks. Calculating racks must not move when 
registers engage. Registers must engage freely. 
Adjust by rotating eccentric shaft controlling cal¬ 
culating racks’ home position. 

(b) Engage register manually. Calculating 
gears must fully engage calculating racks without 
interfering with rack operation, with a maximum 
of .010” clearance between the tip of the rack tooth 
and the root diameter of the gear. Adjust by rotat¬ 
ing gear shaft connecting link adjustment stops on 
the left calculating section side frame. 

(c) Engage the ”B” register manually with 
the calculating racks and disengage the multiplicand 
wheel detent from the gears. Allow detent to slowly 
engage gears. Detent must fully engage gears 
without hesitation. Repeat adjustment in paragraph 

(a), if necessary. 

(d) Release the multiplicand gear section 
lock and move the ”B” register to its full limit 
of travel to the left. Engage the ”B” register man¬ 
ually with the calculating gear guide. Allow mul¬ 
tiplicand wheel detent to slowly engage gears. De¬ 
tent must engage gears without hesitation. If detent 
hesitates, replace calculating gear guide. 

(6) Adjust the 4l B” register left to right index¬ 
ing during multiplication. 

(a) Disengage division escapement mechanism 
by manually moving multiply cam arm away from 
the calculating cam into its multiplying position. 

(b) With 44 B” register indexed to the left and 
with all multiplier calculating stops set, manually 
actuate the escapement pawl trip ratchet disc to 
restore the 44 B” register to its home position. Make 
the following inspections at each index position. 

(1) Calculating racks should align as close 
as possible with the center of the “B” register 
gears. 

(2) ”B” register gears should be centered 
between the calculating gear total stops. At no time 
can the gear be closer than .025” to the total stop 
to the right of the gear. 

(3) Adjust alignment by rearranging flat 
spacers on the right end of the multiplier escape¬ 
ment dog shaft. 

(a) Transferring spacers from the left 
side of the”outer calculating section unit frame to 
the right side, will position the gears further to the 
left. This will not affect the alignment when the f4 B” 
register is in home position. 

(b) Inspect the engagement of the multi¬ 
plier escapement dog shaft in the multiplier escape¬ 
ment dog shaft support assembly. The left end of 


the shaft must have at least 3/4 stock thickness 
engagement with the 44 B” register in home position. 
Adjust, if necessary, by assembling adjustment 
spring keeper to the left of the support assembly 
on the multiplier equalizing shaft. 

(c) With the 44 B” register indexed to the left 
and with all multiplier calculating stops set, actuate 
the escapement pawl trip ratchet disc to restore 
the ”B” register to home position. The multiplier 
index pinion must align with the ‘‘A” register gears 
by at least 3/4 stock thickness at each position. 
Under no circumstances can the index pinion extend 
beyond the right side of the gear. 

(1) If alignment is not correct, recheck 
adjustment of escapement dog shaft in paragraph 
(6), (b), (3). If this adjustment is correct, make the 
following adjustment. 

(2) Arrange adjustment spacers as required 
on either side of the multiplier index pinion guide 
on guide shaft. 

(7) Adjust the 4, B” register left to right index¬ 
ing during division. 

(a) Release the multiplicand gear section lock 
and move the 44 B” register to the full limit of travel 
to the left. Add-back escapement control detent 
must be in upper detent notch of add-back escape¬ 
ment control. Actuate the division escapement 
mechanism. 

(b) With the division escapement dog engaged 
in the division escapement comb, add-back detent 
in upper notch, the calculating gears must favor 
the left side of the space between the total stops. 
Minimum clearance must be from .020” to .025”. 

(c) With the division escapement arm engaged 
in the division escapement comb, add-back detent 
in lower notch, the gears must be centered or slightly 
favoring the right side of the space between the total 
stops. Minimum clearance .015”. 

(d) Index the ”B” register to home position 
by either raising or lowering the add-back escape¬ 
ment control or oscillating the escapement pawl 
trip ratchet disc. Repeat the above inspection after 
each indexing. Adjust if necessary, by adding or 
removing the spacers between the multiplicand gear 
shaft screw and the multiplicand gear shaft. 

NOTE 

Multiplier escapement dog shaft 
must not leave its bearing in the 
multiplier escapement dog shaft 
support. 

(e) Move ”B” register to full limit of travel 
to left and index back to the right by actuating the 
division escapement mechanism. The multiplier 
index pinion must align with the ”A” register gears 
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by at least 3/4 stock thickness at each position. 
Under no circumstances can the index pinion extend 
beyond the right side of the gear. Adjust if necessary 
by rearranging spacers on the right end of the mul¬ 
tiplier escapement dog shaft. Recheck the align¬ 
ment of the pinion during multiplication, paragraph 
( 6 )* (c), if adjustment is made. 

(8) Adjust the index stop bracket. 

(a) Set the first index stop to the right and 
move the "B" register leftward until the divisor 
stop in the first column contacts the index stop. 

(b) The division escapement dog should engage 
into the second tooth space in the division escape¬ 
ment comb and retain the ”B” register with a move¬ 
ment of .004” to .008” between the dog and the index 
stop. The minimum play of .004” is preferable. 
Repeat this inspection at each index stop. 

(c) Adjust if necessary by loosening the hex 
nut on the index stop bracket rod and rotating the 
rod. Rotating the rod rearward increases the play 
while rotating it forward decreases the play. Re¬ 
tighten hex nut. 

(9) Adjust the calculating stop release cradle. 

(a) Set all multiplier calculating stops in the 
“A” register and move the ”B” register to its full 
travel to the left. 

(b) Index the register by actuating the es¬ 
capement mechanism. At each position manually 
operate the stop release cradle resetting the stop. 
The ear on the cradle must clear the stop to its left 
by approximately .010”. Assemble or disassemble 
the spacers between the cradle and the multiplier 
index pinion guide for adjustment. 

c. ADJUSTMENT OF ACCUMULATOR WHEEL 
DETENT BLOCK. - Position the accumulator wheel 
section to the negative side. Loosen the block set 
screws and locate the block as close as possible to 
the detents and still allow the wheel section to move 
freely in both positive and negative positions. Re- 
tighten screws. 

d. ADJUSTMENT OF AUTOMATIC SUBTRACT 
HOCK CONTROL CRADLE. - Adjust by either over¬ 
subtracting or manually tripping the credit balance 
mechanism to the negative side. 

(1) Rotate the eccentric stud on the credit bal¬ 
ance crank so that the right arm of the automatic 
subtract hook control cradle connecting bracket just 
contacts the stud on the automatic subtract hook 
control cradle. Restore the credit balance mechan¬ 
ism to positive position. 

e. MULTIPLICATION AND DIVISION SIGNAL 
TYPE SECTOR. 

(1) With the calculating selector key in mul- 


iiply position, loosen the set screw in the signal 
type sector crank and adjust the type sector to print 
the multiply signal. Adjust for the proper signal 
printing and alignment in all three positions of the 
selector key. Test by manually engaging the rec¬ 
tifier. There should be as little movement as pos¬ 
sible in the sector. Tighten screw securely. 

f. CREDIT BALANCE MECHANISM. 

(1) Fugitive one shaft should have from .002” 
to .010” end play. Adjust if necessary by selectively 
exchanging the spring keepers securing the shaft. 
Adjustment keepers are plated and are .007” and 
.010” thicker than standard keepers* 

(2) Fugitive one trip pawl must have from.002” 
to .015” end play. Adjust by exchanging spring 
keepers. 

(3) The credit balance slide must not have side 
pressure against the credit balance crank and the 
crank must not bind against the base. 

(4) Position the accumulator wheel section in 
neutral position and lift the credit balance crank 
off the roller on the fugitive one trip pawl. The 
trip crank, credit balance crank and credit balance 
slide must drop of their own weight. 

(5) All credit balance parts must move freely 
on the fugitive one shaft. Identification mark on 
the fork must face towards the center section and 
have stock thickness engagement with the studs on 
the credit balance latch. 

g. LOCATION OF THE CALCULATING SEC¬ 
TION UNIT. 

(1) Enter 6464646464 into the keyboard and 
depress the motor bar. Rotate main shaft until end 
of forward stroke and rectifier has fully engaged 
the type sectors. 

(a) Manually engage ”B” register. Register 
must engage calculating racks freely and without 
any perceptible movement of racks. 

(b) Adjust, if necessary, by loosening two 
binding head screws, securing calculating section 
unit to base, and relocating calculating section unit. 
Bring screws up snug. 

(c) Manually engage ”B” register and com¬ 
plete stroke so that figures are entered into lf B” 
register. 

(2) Enter 9999999999 into the keyboard and 
manually engage the ”B” register. Depress motor 
bar and advance main shaft until the rectifier cam 
on the main shaft contacts the rectifier roller. 
Manually engage the rectifier with the type sectors 
and note the movement of the type sectors. 

(a) If type sectors do not move or move 
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backward slightly, no further adjustment is neces¬ 
sary. If type sectors have excessive backward 
movement relocate calculating section unit further 
towards front of machine. 

(b) Under no circumstances should the type 
sectors be allowed to move forward. If forward 
movement is encountered, relocate calculating 
section unit further towards the rear of machine. 

(3) With the main shaft restored, the calculating 
racks must have at least .005” movement between 
the racks and the eccentric shaft at the front of the 
calculating section. If movement is less than .005” 
relocate calculating section further towards the front 
of the machine. 

(4) When all adjustments requiring relocation 
of the calculating section are completed, tighten 
screws securely. 

h. CALCULATING CAM SHAFT ALIGNMENT. 

(1) Cam shaft followers must align at least 
3/4 stock thickness with their respective calculat¬ 
ing cams in both "normal” and “multiplication” 
position. 

(2) Move the calculating selector to “multi¬ 
ply” position and then slowly restore selector to 
“normal” position. Calculating cam shaft must 
shift .050” to left without any perceptible binds. If 
cam shaft does not shift freely, inspect cam shaft 
spring for proper tension and that cam shaft fol¬ 
lowers are not retarding shaft. Stoning of cams or 
cam shaft follower is permissible to eliminate 
interference. 

i. “B” REGISTER INDEXING DRIVING MECH¬ 
ANISM AND CALCULATING SLIDE ENGAGEMENT 
OF REGISTERS. 

(1) DIVISION. 

(a) Both registers must be clear and all index 
stops reset. To reset index stops, raise index stop 
reset arm. 

(b) Position calculating selector key to divide 
position and total selection key to total position. 
Constant key must be in normal position. 

(c) Adjust the connecting link clamp screw 
studs so that the high points of the gear shaft link 
clamp eccentrics are toward the rear of the machine. 

(d) Enter “11” into keyboard, depress motor 
bar and complete machine stroke. 

(e) Enter “11” into keyboard, depress motor 
bar and rotate main shaft to end of forward stroke. 

(f) On the second return stroke inspect engag¬ 
ing of the index driving mechanism. 


Section V 
Paragraph 2, h. and i. 

(1) When the index control is lifted by the 
index control lift arm, there must be a clearance of 
.010” between the index control shaft and the escape¬ 
ment shaft connecting arm. Adjust clearance by 
setting adjustment screw on the index control drive 
arm and link. 

(2) Index control arm must lift index control, 
when on the high point of the #17 cam, so that the 
index control shaft fully engages the escapement 
shaft connecting arm without binding against the 
base. Index control lift arm must be latched by the 
index control lift arm latch with an overthrow of 
.010”. If overthrow is not correct, adjust by forming 
latch lug on lift arm. 

(g) The calculating cam shaft must latch at 
the end of the second return stroke. The calculating 
count arm latch must drop into its notch in the #5 
cam. The form on the calculating count arm link 
must clear the top of the count arm latch by at least 
.010”. Adjust the rotational alignment between the 
pawl and the notch on the cam by rearranging the 
spacers on the calculating stop cam latch stud. 

(h) During the first calculating (subtract) 
forward stroke, the multiplicand-divisor sub-total, 
(#4), calculating slide must engage fully the “B” 
register just before the multiplicand wheel detent 
slide contacts the multiplicand wheel detent. Rotate 
the eccentric on the clamp to remove any play be¬ 
tween the connecting link clamp screw stud and the 
slide. 

(i) After the second calculating (subtract) 
stroke inspect the clearance between the spacer on 
the outer calculating frame and the set screw on the 
calculating stop cam latch. There should be approx¬ 
imately .030” clearance. Adjust screw for correct 
clearance. 

(j) After the third calculating stroke (add- 
back) the calculating stop cam latch must release 
the calculating cam shaft and clear the step on the 
#28 cam. Adjust set screw on latch if necessary. 

(k) Calculating cam shaft must rotate to next 
detent position after being released by calculating 
stop cam latch. 

(l) The “B” register must be totaled out by 
the multiplicand-divisor total (#5) slide on the next 
machine stroke. 

(m) The multiplier-quotient total (#1) slide 
must fully engage the “A” register in a total action 
on the forward stroke. There should not be any 
play between the multiplier connecting link clamp 
screw stud and the slide. Adjust by rotating ec¬ 
centric on connecting link clamp. 

(n) After completing the total “A” stroke 
inspect that all the multiplier calculating stops are 
reset at zero position. This indicates that the “A” 
register is clear. If all stops are not reset, man- 


April, 1957 


VICTOR ADDING MACHINE CO. 


89 


Section V 75-85-54 

Paragraph 2, j. PRINTING CALCULATOR 

ually reset stops by rotating calculating gears. Refer to paragraph 2, b. (1). 


(o) All index stops must be reset; if not, form 
ear on index stop reset arm to raise stop high enough 
to clear bottom of guide slot by .005”. 

(p) Complete problem and cycle cam shaft 
back to home detent position. 

(2) MULTIPLICATION. 

(a) Both registers must be clear. Position 
calculating selector key to total position. Constant 
key must be in normal position. 

(b) There must be .015” clearance between 
the multiply cam arm and the #22 cam. Adjust by 
loosening screw securing multiplier clear remainder 
mechanism to calculating section unit and rotating 
eccentric bearing. 

(c) Enter “l” into the keyboard and depress 
motor bar. During the first forward stroke the 
multiplicand wheel detent slide must clear the top 
of the multiplicand wheel detent by .020” to .030”. 

0 On the return stroke, with the “B” reg¬ 
ister in mesh, the slide should have full stock en¬ 
gagement with the detent. 

(2) If improper clearance or engagement 
is encountered, first check the ”B” register gear 
shaft connecting link clamp adjustments. If they 
are correct, then form the slide. 

(d) Complete stroke and inspect that multiply 
cam arm does not bind against the #22 cam. Adjust 
by rotating the eccentric bearing. 

(e) Division escapement dog must clear div¬ 
ision escapement comb. Test by moving ”B” reg¬ 
ister to the left manually and allowing it to return 
home. Adjust if necessary by rotating multiply 
cam arm eccentric bearing. 

(f) Enter ”1” into keyboard and depress 
motor bar. On the return stroke, inspect that the 
calculating cam shaft feed pawl fully engages the 
calculating cam shaft feed ratchet cam #14. Adjust 
if necessary by assembling next smallest adjustment 
screw stud on calculating cam shaft feed pawl con¬ 
trol. Complete stroke. 

(g) Begin third machine stroke and inspect 
that **B” register moves to the limit of its leftward 
travel during the beginning of the stroke. The pinch 
keeper securing the ”B” register gear shaft to the 
left multiplicand gear frame must contact the left 
multiplicand gear shaft bushing. If register fails 
to index completely recheck the index control drive 
arm and link adjustments in paragraph b, (7). 

(h) The calculating stop release cradle must 
clear the multiplier stop when it is set. Adjust by 
resetting calculating stop release cradle cam arm. 


(1) The “B” register must restore to the 
right until the multiplier escapement dog contacts 
the first set multiplier stop. 

(j) During the return stroke the calculating 
stop cam latch must fully engage the multiply stop 
cam #27 and latch the cam shaft in calculating po¬ 
sition. 

(k) The calculating count arm latch must drop 
into its notch in the multiplier add cam #4. Adjust 
by rearranging spacers on the calculating stop cam 
latch stud. If adjustment is necessary the alignment 
of the latch with the #5 cam during a division prob¬ 
lem must be rechecked. 

(l) The formed lug on the calculating count 
arm link must clear the top of the count arm latch 
by at least .010” when unlatched. Adjust by forming 
lug. 

(m) There should be approximately .030” 
clearance between the spacer on the outer calcul¬ 
ating section side frame and the set screw on the 
stop cam latch. Adjust by resetting screw. 

(n) Complete fourth stroke and make the fol¬ 
lowing inspections. 

0 The calculating stop cam latch must 
release the calculating cam shaft and clear the step. 
Adjust by resetting adjustment screw on latch. 

(2) Calculating cam shaft must rotate freely 
to its next detent position. 

(o) Operate machine through the total ”B” 
stroke until the cam shaft is latched in the total 

A position by the multiplier remainder clear 
cam latch. 

(p) Operate machine through the total “A” 
stroke until the total control shaft has rotated its 
full travel on the forward stroke. 

0 Adjust the multiplier remainder clear 
cam latch release to have approximately .020” side 
clearance from the latch and the step on the release 
to have from .020” to .030” from the multiplier 
remainder clear cam latch pawl. Adjust by locating 
the release and securing with set screw. 

0 When the total control shaft is returning 
to home position on the return stroke, the multiplier 
remainder clear cam latch pawl must clear the #22A 
cam by .050” to .060” when releasing. Set eccentric 
with low point of diameter contacting the latch pawl. 
To adjust, rotate eccentric. 

(q) Complete problem and inspect that all 
registers are clear. 

j. MULTIPLICATION STOP KEY. 


90 


VICTOR ADDING MACHINE CO. 


April, 1957 


75-85-54 

PRINTING CALCULATOR 


Section V 
Paragraph 2, k. 


(1) With the ”B” register in home position, 
depress the stop key and release key. The form on 
the stop key escapement dog slide control release 
must clear the formed horizontal lug on the stop 
key escapement dog release slide by .010” to .015”. 
Adjust by forming the vertical lug on the slide which 
contacts the left multiplicand gear section side 
frame. 

(2) Release the ”B” register and manually 
move the register leftward a few columns. Position 
the add-back escapement control detent in the lower 
detent notch of the add-back escapement control 
and depress stop key. 

(a) The formed horizontal lug on the stop key 
escapement dog release slide must clear the form 
on the stop key escapement dog slide control release 
by at least .020”. 

(b) Formed tail on the stop key escapement 
dog release must clear under the tail of the escape¬ 
ment dog lift by at least .020”. 

(3) With any one of the multiplier stops set, ex¬ 
cept the first stop, and the multiplier mechanism 
engaged, move the ”B” register to the left and 
release so that the register is held by the multiplier 
stop. Depress stop key and release immediately. 
The form on the stop key escapement dog slide con¬ 
trol release must rest on the lug of the stop key 
escapement dog release slide. Clear f< A” register 
and determine that ”B” register is restored. 

k. FINAL ADJUSTMENT OF THE MODEL. - 
Remove test handle and assemble motor governor 
and governor brushes. Adjust speed of machine to 
run between 170 and 180 strokes per minute. 

(1) MOTOR TRIP MECHANISM. 

(a) The motor contact points must not close 
before the motor trip assembly has released the 
drive pawl. 

(b) The minus key must trip the motor detent 
immediately or as soon as possible after the minus 
key has been latched. 

(c) The non-add key must not trip the motor 
detent until it is within 1/16” of the end of its travel. 

(d) Total and sub-total key must trip the motor 
detent as soon as possible after the key has been 
latched. 

(2) TOTAL & NON-ADD LOCK LEVER. 

(a) The total and non-add lock lever must 
pivot enough to move the motor contact latch away 
from the stud on the right operating shaft arm before 
the motor detent is tripped. 

(b) The bottom of the motor contact latch 
must position over the formed lug on the motor 


contact latch lock. 

(3) STOP KEY DURING DIVISION. 

(a) Adjust the automatic division stop ratchet 
feed pawl eccentric stud, on the right outer frame, 
so that the automatic division stop ratchet is fed 
one tooth space on each machine stroke while the 
stop key is depressed. 

(b) Adjust stop ratchet detent pawl eccentric 
stud to get approximately .015” clearance between 
automatic division stop ratchet feed pawl and pre¬ 
vious tooth on ratchet when feed pawl is entering 
tooth space at beginning of feed stroke. 

(c) Ratchet must restore to its home position 
when stop key is released and feed pawl is in its 
home position. Inspect by taking add or automatic 
total strokes with the stop key depressed. 

(d) Adjust the automatic subtract cam pivot 
eccentric washer on the automatic subtract pivot 
cam so that the following action occurs during the 
division calculating strokes. 

(1) During the tenth feeding stroke of the 
division stop ratchet the stud on the ratchet will 
contact the stop key subtraction release arm with¬ 
out disturbing the automatic subtract pivot cam. 

(2) During the eleventh feeding stroke of the 
division stop ratchet the release afm must lift the 
subtract pivot cam to the same position it is lifted 
by the #34 cam when restored. 

(e) Inspect the operation of the stop key dur¬ 
ing a normal division problem. The quotient must 
be correct through the last column calculated. Enter 
the following problem and depress the stop key while 
the index pinion is counting into the third column. 
The calculating unit indicator will be in the second 
column. 

* 12345543.21 

* 222.22 

+ 555.00 

* 12333.21 T 

(f) Inspect the operation of the stop key when 
using a zero divisor. Depress stop key after enter¬ 
ing divisor. Machine must stop and print a nine in 
the first column to the left in the quotient. 

* 12.34 

i- .00 

* 90.00 

* 12.34 T 

(4) STOP KEY DURING MULTIPLICATION. 

(a) Enter the following problem and depress 
the stop key when the index pinion is counting out 
of the third column. The calculating unit indicator 
will be in the second column. The ”B” register 
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must be released after completing the column in 
which it was calculating when the stop key is de¬ 
pressed. 

x 666.66 

x 333.33 

x .33 

x 22199778.00 T 

(b) If adjustment is necessary, set all mul¬ 
tiplier stops in the “A” register. Move the “B” 
register to the left and actuate the multiplication 
mechanism so that the multiplier escapement dog 
is aligned with the multiplier stops. Operate the 
calculating stop release cradle manually. The arm 
on the cradle should clear the tail of the multiplier 
stops to its left by approximately .010”. Use ad¬ 
justment spacers to position the cradle or form the 
arms of the cradle. Inspect the action at each stop 
position. 

(5) MULTIPLIER REMAINDER CLEAR MECH¬ 
ANISM. 

(a) The highest order index stop must be set 
by the #21 cam during the multiplicand entering 
stroke. 

(b) Enter the following problem. The highest 
order index stop must contact the highest order 
divisor stop in the ‘‘B” register and limit the reg¬ 
ister to the capacity of the machine. The remainder 
clear mechanism must then total out and print the 
over capacity figures left in the multiplier. 

x 5555.55 

x 2222.22 

x 2000.00 

x 123455432.10 T 

(6) MULTIPLICATION & DIVISION SIGNAL 

TYPE. 

(a) Enter single digit multiplication and div¬ 
ision problems and inspect that the signal signs 
print correctly. Rectifier should cause little or 
no movement in type. 

(b) With the calculating selector key in '‘nor¬ 
mal” position, no marks must appear on clear total 
strokes. 

(c) Adjust if necessary, by repositioning sig¬ 
nal type sector shift. 

(d) If an adjustment is made, inspect that the 
signal type sector shift does not interfere with the 
movement of the accumulator link when shifting the 
“C” register to either positive or negative position. 


trip pivot cam must be free. 

(b) Motor trip pivot cam must have sufficient 
spring tension to trip motor detent. Replace springs 
if necessary. 

(c) Motor drive plate detent must not exert 
excessive pressure on drive plate. Rotate eccentric 
limit spacer to control pressure between the drive 
pawl and the motor trip. 

(8) INTERLOCKS. 

(a) Enter multiplicand or dividend into key¬ 
board and depress motor bar. Total and non-add 
lever must engage the stud on the total key shaft 
deep enough to prevent operation of the total key. 
Adjust by forming the stud on the auto-total cam 
pivot arm. 

(b) Enter multiplier or divisor into keyboard. 
Inspect that the plus and minus bar will be latched 
when the mtor bar is depressed. 

(c) Inspect that the keyboard lock cam lever 
locks the keyboard during the calculating strokes 
and while totaling out the registers. Adjust by 
forming lever. 

(d) Inspect that the cam shaft shift link has a 
good engagement with the stud on the calculating 
count arm and pawl. Adjust form in link if neces¬ 
sary. Do not attempt to form finger on link. 

(9) CONSTANT MULTIPLICATION AND DIV¬ 
ISION. - Run a series of small multiplication prob¬ 
lems and make the following inspections. 

(a) There must not be any movement in the 
total key when printing the constant. Inspect with 
the selection key in both positions during multipli¬ 
cation. If movement is perceptible, adjust by form¬ 
ing the right operating shaft arm for additional 
clearance between the stud on the arm and the mid¬ 
dle step of the motor contact latch. Also, form the 
arm for additional clearance between the stud and 
the front side of the lower step on the latch when 
printing the constant. 

(b) Inspect that the total and non-add lock 
lever locks the total key after totaling the “C” 
register during a constant division problem. 

(c) The motor must trip automatically with¬ 
out hesitation. Refer to paragraph k. (7) AUTO¬ 
MOTOR TRIP for adjustments. 

(d) Return constant key to ‘‘normal’* position 
and complete problem. 


(7) AUTO-MOTOR TRIP. - If motor fails to 
trip automatically make the following inspections 
and adjustments. 

(a) Motor trip, operating, shaft, and motor 
92 


(10) NON-ADD KEY LOCK. - Enter multipli¬ 
cation problem lxl and apply pressure to non-add 
•key during the auto-total product stroke. 

(a) If machine fails to auto-total, assemble 
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next largest adjustment roller on non-add key shaft 
arm. 

(b) With the calculating selector key in nor¬ 
mal position the non-add key lock must not bind on 
the roller. If bind is present, assemble next small¬ 
est adjustment roller. 


Section V 
Paragraph 2, 1. 

(16) PRINTING LINKS. - Manually disengage 
the printing links from the studs on the main shaft 
cams by means of the printing link control. Slowly 
allow links to restore. They must engage their studs 
fully without hesitation. Adjust if necessary by 
forming rear tie plate at point of contact with links. 


(11) MINUS KEY LATCH & MULTIPLICATION 
MINUS KEY LATCH. - During a negative multipli¬ 
cation problem the minus key latch between the two 
right frames must latch before the multiplication 
key latch on the outer auto-total control lever guide 
plate. Adjust minus key motor trip if necessary. 

(12) CALCULATING CAM SHAFT FEED PAWL. 

- With the calculating selector key in "multiply" 
or "divide" position, the cam shaft must not be fed 
on consecutive clear totals. If shaft is fed inspect 
the stop carriage restoring link for excessive play 
and for the correct adjustment screw stud on the 
calculating cam shaft feed pawl control. If adjust¬ 
ment screw stud is changed inspect feed pawl en¬ 
gagement with the shorter teeth on the calculating 
cam shaft feed ratchet. 

(a) Multiplicand calculating slide lock must 
not release slide during this test. 

(13) AUTO-SUBTRACT HOOK TOTAL LOCK. 

(a) With the total and non-add lock lever lock¬ 
ing the total key and the subtract hook free to move, 
apply pressure to the total key. The auto-subtract 
hook should clear the form on the auto-subtract 
hook total lock. 

(b) The auto-subtract hook total lock must 
engage the step on the auto-subtract hook during 
the "C" register totaling or sub-total strokes and 
prevent the subtract hook from engaging the stud 
on the subtract lever. 

(14) INDEX CONTROL DRIVE ARM LOCK 
SLIDE. - With a clear total in the "C" register, 
subtract several figures and total transfer to a 
division problem. At the beginning of the divisor 
entering stroke the index control drive arm and 
link must be blocked by the lock slide by at least 
3/4" stock engagement. Machine should then cycle 
out printing a zero quotient and the entire total 
transfer figure as a remainder. 

(15) AUTO-TOTAL. - With the calculating se¬ 
lector key in normal position the machine must 
auto-total or sub-total on every machine stroke 
during which a figure was not entered into the key¬ 
board. 

(a) Adjust if necessary by removing excess 
play from the motor trip mechanism or forming 
the right operating shaft arm to position the stud 
on the arm in the middle step of the motor contact 
latch. After adjusting inspect that there is at least 
.005** clearance between the step and the stud. 


1. FUNCTIONAL INSPECTION. - The following 
test tapes are designed to test possible malfunctions 
after all mechanical adjustments and inspections 
have been completed. 

(1) The purpose of this tape is to check the ad¬ 
justment of the calculating stop cam latch and the 
right to left indexing of the *‘B’* register. If ad¬ 
justments are incorrect the register will not index 
fully to the left and the cam shaft will be released 
prematurely. 

x .00 T 

x .01 

x 10,000,000.01 

x .00 

x 10,000,000.01 T 

x .01 

x .01 

x .00 

x .01 T 

x .09 

x 90,000,000.09 

x .00 

x 810,000,000.81 T 

x .01 

x .01 

x .00 

x .01 T 

(2) This tape will test the alignment of the 
multiplier index pinion with the "A** register cal¬ 
culating gears. Misalignment will result in mis¬ 
calculation. 

.00 T 

.01 

77,777,777.77 

.00 

77,777,777.77 T 
.00 T 

(3) The following test is designed to check the 
"B" register engagement. If the register is not 
engaging properly it will not remain in mesh with 
the calculating racks during the total "B", multi¬ 
plicand, stroke. The racks will be released and be 
free to travel to nine. Repeat each problem several 
times. Do not use the constant key. 


x 

X 

X 

X 

X 


April, 1957 


VICTOR ADDING MACHINE CO. 


93 


X 

X 22,222,222.22 

x .01 

x .00 

x 22,222,222.22 T 

x 33,333,333.33 

x .01 

x .00 

x 53,333,333.33 T 

x 44,444,444.44 

x .01 

x .00 

x 44,444,444.44 T 

(4) This test is to check that the “B” register 
gears are not meshing too deeply with the calcul¬ 
ating racks. Also, to check that the high order in¬ 
dex stop is preventing the machine from multiplying 
past capacity. 


X 

.00 T 

X 

.09 

X 

99,999,999.99 

X 

.00 

X 

899,999,999.91 T 

X 

90,000,000.00 

X 

.99 

X 

.90 

X 

810,000,000.00 T 

(5) This tape will check machine accuracy 
during Normal Multiplication. Other factors may 
be substituted if the correct product is known. 

X 

.00 T 

X 

22.38 

X 

6.32 

X 

.00 

X 

14,144.16 T 

X 

93.32 

X 

3.09 

X 

.00 

X 

28,835.88 T 

(6) This tape can be used to check machine 
accuracy during Constant Multiplication. 

X 

.00 T 

X 

260.00 

X 

2.86 

X 

.00 

X 

74,360.00 T 

X 

260.00 

X 

1.33 

X 

.00 

X 

34,580.00 T 


x 99.50 

x 5.63 

x .00 

x 56,018.50 T 

x 99.50 

x 3.41 

x .00 

x 33,929.50 T 

(7) This tape is a test of Addition, Total Trans 
fer, and Multiplication. 


X 

.00 T 

.63 

.71 

.24 

1.58 T 

X 

.12 

X 

.00 

X 

18.96 T 

X 

2.04 
1.95 
6.18 
10.17 T 

X 

.25 

X 

.00 

X 

254.25 T 


(8) Test tape for Multiplication, Sub-Total 
Transfer, and Multiplication. 


X 

.00 T 

X 

.65 

X 

.20 

X 

.00 

X 

13.00 S 

X 

13.00 T 

X 

.05 

X 

.00 

X 

65.00 T 

X 

8.95 

X 

.22 

X 

.00 

X 

196.90 S 

X 

196.90 T 

X 

1.15 

X 

.00 

X 

22,643.50 T 

X 

31.75 

X 

.55 

X 

.00 

X 

1,746.25 S 
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x 

1,746.25 T 

(12) This 

is a test tape for Normal Division. 



Other factors 

may be substituted if the correct 

X 

4.21 

quotient is known. 

X 

.00 



X 

735,171.25 T 

JL. 

00 T 

(9) The following test tape and problems are 

-*- 

3,500.01 

for Negative Multiplication. This type of multipli- 

.*_ 

.81 

cation is used in 

calculating Chain Discounts. 

X. 

43.21 



X. 

.00 TC 

375.00 less 15%, 

less 10% = 286.88 






99,999,999.09 

X 

375.00 

■h 

.81 

X 

1.00 

* 

1,234,567.89 

X 

.00 

JL. 

.00 TC 

X 

37,500.00 S 





A- 

98,741,236.50 

X 

375.00 

J. 

1,478.52 

X 

.15 - 


667.83 

X 

.00 

•ft. 

1,235.34 T 

X 

31,875.00 S 





Jt_ 

98,765,432.10 

X 

313.75 

4. 

1,478,523.69 

X 

.10 - 

JL. 

.66 

X 

.00 

X. 

1,182,868.56 T 

X 

28,687.50 T 





(13) This 

is a Constant Division test tape. 


375.00 less 10%, less 20%, less 20% = 216.00 


.00 T 


450.00 less 5%, less 15%, less 15% = 308.87 

(10) This tape will check the machine action 
during an Over Capacity Multiplication problem. 


1,357,924.68 
86.42 
157.13 
7.22 T 


X 

.00 T 

JL. 

A. 

X 

1,234.56 

J. 

X 

6,543.21 

■S' 

X 

6,000.00 


X 

67,062,533.76 T 

J. 

X 

11,111,111.11 

JL. 

X 

99,999,999.99 

J. 

X 

99,999,999.90 


X 

99,999,999.99 T 

4. 


(11) This tape is designed to check the oper¬ 
ation of the Stop Key during Multiplication. 


9,753,188.36 

86.42 

1,128.58 

.00 TC 

99,663,388.55 

225,544.11 

4.41 

198,436.04 T 

14,885,911.26 

225,544.11 

.66 

.00 TC 


Stop key depressed while calculating in the 
5th column. Indicator will read 4th column. 


(14) This tape is designed to check machine 
operation during Addition, Total Transfer, and Div¬ 
ision. 


X 

1.23 


X 

3,333.33 


X 

33.33 


X 

405,900.00 T 


Stop key depressed while calculating in the 


7th column. 

Indicator will read 6th column. 


X 

9.87 


X 

333,333.33 

-s- 

X 

3,333.33 

4. 

X 

325,710,000.00 T 

T 


.00 T 

.89 
7.93 
19.56 
24.77 
34.30 
87.45 S 
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.57 


6.13 

73.49 

876.35 


2,509.33 

+ 

3,465.87 S 

*■ 

2.78 

i. 

12.46 

A. 

1.99 T 

(15) This 

tape checks machine operation during 

Multiplication, 

Sub-Total, Total Transfer, and Div- 

ision. 

.00 T 

X 

.48 

X 

.36 

X 

.00 

X 

17.28 S 

- 

17.28 S 

■*- 

.12 

*■ 

1.44 

J. 

.00 TC 

X 

43.69 

X 

2.34 

X 

.00 

X 

10,223.46 S 


* 10,223.46 S 

+ .98 

+ 104.32 

* .10 T 

(16) The following tapes will check the oper¬ 
ation of the Stop key during Division. 

Stop key depressed while calculating in the 
4th column. Indicator will read 3rd column. 

* .00 T 

* 17,283.56 

+ .12 

* 1,440.00 

+ 3.56 T 

Stop key depressed as soon as the ,f B” reg¬ 
ister is indexed to the 5th column. Indicator 
will read 4th column. Remainder will vary 
according to the time the stop key is de¬ 
pressed. 

* .00 T 

4- 2,500.00 

* 100.00 

4 - .01 

+ 900.00 

4- 1,500.00 T 


96 


VICTOR ADDING MACHINE CO. 


April, 1957 


